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=--UpOnlme CcOmMmmMenclnugyo- 50a sl. 

MADAM CHAIR: Good morning. Please be 
seated. 

MR. CASSIDY: Good morning, Madam Chair, 
Mr. Martel. 

MADAM CHAIR: Good morning, Mr. Cassidy. 

MR. CASSIDY: Just two small matters 
before I sit down. First of all, I've had the 
opportunity to read the short description on bunchberry 
provided by Mr. Huff and I am content that it be 
provided to the Board. In the circumstances, however, 
I don't think it is necessary to file it as an exhibit. 
wi ee iS cS MO verta ned GLO VOUL. 

MRE CASTRELDL = slo sthatethes piece of 


paper that has the recipe for bunchberry sauce on it as 


well? 
MADAM CHAIR: Thank you, Mr. Cassidy. 
MR CASSIDY: “You, can, ignore the recipe. 
MR. CASTRILLI: That might be the best 
parc. 


MR. CASSIDY: The second matter I would 
just wish to raise with you is in the matter of 
scheduling. I had a conversation with Mr. Cosman last 
night who is going to be leading the evidence with 


respect to the planning panel, Panel 10, and he has 
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advised that he wishes to attend before the Board on 
Wednesday at five o'clock. 

MADAM CHAIR: Tomorrow night, Mr. 
Cassidy? 

MR. CASSIDY: That's correct. And advise 
you of certain matter that he is aware of in respect of 
the scheduling and deal with the matter at the time. 

So I am bringing this to the Board's 
attention now so that the parties present will be aware 
that he wishes to speak to the Board in respect of 
that. 

MADAM CHAIR: All right. We have one 
Slight scheduling problem, Mr. Martel has to get out on 
his plane tomorrow evening. 

MR. CASSIDY: What time would you like 
Mr. Cosman to appear? | 

MADAM CHAIR: Does Mr. Cosman need more 
ENalena li vane nour 

MR. CASSIDY <" sl woulde think ¢ha FievansioOUr 
would sufficient, unless we get into a major dust up 
which I can't believe it would happen over that. 

MADAM CHAIR: Okay. 4:30. 

MR. CASSIDY: "4:30, fine. “Thank your 

MR. CASTRILLI: Madam Chair, I have one 


housekeeping matter, I am content leave it to the end 
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Ofemyecross—examination.geitis simply theifiling.of.a 
further document that I had been requested -- that I 
had an undertaking to provide from a number of 
undertakings I provided last year. I'm content to do 
that at the end of my cross-examination as long as 
someone will remind me to do it at that point. 

MADAM CHAIR: Documents from last year? 

MRaSGASTRELD LamsYesegoktgisebxhibit 742 
which I filed last year as an excerpt with respect to 
pecloram and I now have the full document. 

MADAM CHAIR: Thank you. 

MR... .CASTRILLLS» Et'srnot,a document I 
intend to put to the witnesses on this panel, so it is 
of no consequence in that respect. 

MADAM CHAIR: Thank you, Mr. Castrilli. 

WILSON EEDY, 


KARL SCHIEFER, 
GORDON CRAIG, Resumed 


CONTINUED CROSS-EXAMINATION BY MR. CASTRILLI: 


Q. Gentlemen, I would like to return to 
a couple of things that were raised yesterday. I 
wanted some clarification, first of,.all, from Dr. Eedy 
and perhaps I can begin by restating what I think your 
response was to a question I had posed. 

We were discussing, aS you may recall -- 


perhaps it would be easiest if I refer you, Dr. Eedy, 
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COIExhibit’ 124830 

MR. FREIDIN: What page? 

MR. CASTRILLI: Page 8-5. It's Table 
Gaz sorry, +Tablesg-Te 

OePeNnow, Dee Eedy, correct me rc. had 
the wrong impression of what your response was. I 
believe I had asked whether Beak had conducted any 
studies of actual effects on Ontario's endangered 
species and I thought you responded that it would not 
be appropriate to do testing on endangered species 
themselves. 

Do I have your answer right in that 
respect? 

DR. EEDY: A. My answer on that matter 
is that I believed under the Endangered Species Act 
where they do toxicity tests on endangered species 
would probably be against the law. I'm not an be 
experi: on sche? law Om CheVAct Me put Solva.ce Sanwa cee! 
believed would be true. 

Oe MAL rrgnt.= Then 1. 1s @lear toate you 
misapprehended question and that was my probably my 
fault ,. nouyours. 

In putting the question to you I wasn't 
suggesting that we experiment on Ontario's endangered 


species or, for that matter, those species that are on 


Farr & Associates Reporting, Inc. 


Eedy,Schiefer,Craig 38026 


cr ex (Castrilli) 


the COSEWIC list that might be found within the area of 
the undertaking, what I was really referring to was 
whether Beak, for example, had conducted studies such 
that it would be in a position to put together the kind 
of table for the area of the undertaking that Weeks had 
put together and we see summarized in Table 8-l. 

Perhaps at this beunt it might be better 
to refer the questioning back to Mr. Craig. 

NowyoMmueiCrairg;7lookinglvateTable'8-1, 
which is entitled 2,4-D Wildlife and Domestic Animal 
Doses Compared with Laboratory acute Toxicity -- first 
of all, let me ask you, as I recall your testimony 
yesterday, you indicated that Beak had not conducted 
any studies that would have permitted it to put 
together a table like Table 8-1; is that correct? 

MR. CRAIG: A. That's correct. We were 
tabulating the data that was available in the 
literature which was predominantly meant -- in the case 
of aquatic toxicity tests, of course there are many 
fish species that are naturally available in the 
environment, ubiquitous in northern Ontario. 

So we didn't specifically estimate 
sensitivities to some of these other species, these are 
estimates. 


OajeThatelshnughtarcAndathat wass the point 
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I was getting at with Dr. Eedy. 

My (eCraigy inidooking) at? Table 8-1, would 
you agree with me that Weeks did not test the wildlife 
species listed on the left-hand side of the column? 

A. That's my understanding. 

Q. He tested the laboratory species on 
the right-hand side of Bite column and used them as 
Surrogates for the animals listed -- or for the species 
listed on the left-hand side of the column; is that 
might. 

A. I understand he referred to other 
studies with those animals, yes. 

QOsatAllaright so Sotwe@are {not Ftalking 
about here testing endangered species, we are talking 
about testing surrogates; is that right? 

A. That's my understanding. 

Ove vihank.yous FAnd you dildg@notldes that 
for the purposes of your evidence; is that right? 

A. Well, we used toxicity data on what 
would be considered -- pardon me, we referred to 
studies conducted on animals that might be considered 
Surrogates where there were mammals. 

In the case of fish, aquatic species, we 
referred to tests that were conducted on organisms, 


Madam Chairman -- Madam Chair, that are naturally found 
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in the environment and I think many of the fish species 
and the invertebrates, for instance, and some of the 
small mammal groups are all in that group class. 

Oreeuust SO Ll -am clear on your answer, 
Mr. Craig, you did not, and I haven't seen it unless 
you can advise me otherwise, of any work that you 
performed on laboratory species as surrogates with 
respect to endangered species in Ontario, is that right 
in the manner that Weeks did in Table 8-1? 

A. Well, we didn't focus specifically on 
the species contained in the endangered species list. 
We referred to information that we had at hand, we 
identified where we could the more sensitive responses, 
so we limited ourselves to hard data as opposed to 
estimates which is what the left-hand column of Table 
ie asPattemptrng: to®do, estimate -= 

OneePrc assTable = s-1? 

eee O- de Leite Sorry. 

OvewiletescOrny 1) d1dne temeanr tos interrupt 
your answer but I didn't want the wrong reference in 
the record? 

De eAWIErLOQnt.s= Therlett-nandscolumn on 
Table 8-1 are indeed estimates, they are not 
measurements or reports on measurements, and we 


restricted ourselves to citations that referred to 
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measurements and we didn't specifically key in on 
endangered species. 

I'm not certain that they would 
necessarily be more sensitive because they are 
endangered. There may be many other factors that would 
contribute to their being endangered besides 
Sensitivity /tG LEOx2 Gla. 

Q. Well, if you haven't done the work, 
Mr. Craig, how can you draw that conclusion? 

A. I am making a general statement. 

Q. But you haven't done the work; is 
that right? You didn't do the work that would have 
told you -- given you the answer to that for this 
study, did you? 

A. Well, from -- we were reviewing 
information in the literature, yes. 

QO. ~And Jf 2t wasnt in the Litesature 
you didn't .golJoutvand fill hel gaGgswiceena ue oues 

A. If it wasn't in the literature we 
wouldn't be able to fill the gap. 

QO... Why would, you not begable.toutillothe 
gap? 

A. Because the literature is the source 
of information that we used. 


Q. Well, doesn't Beak have laboratory 
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capabilities? 

Averwelless 

Oww That'4s whatelgthought sIisawtat the 
back of your report. 

A. Mr. Castrilli, Madam Chair, we were 
not retained to conduct experiments on animals to 
determine the sensitivities of animals to various 
herbicides. This is a very costly and lengthy process 
and this was never our intention and we were not asked 
to do any of that kind of work. 

MADAM CHAIR: Is it Weeks' evidence that 
he in fact did toxicity testing of these species? 

MR. CRAIG: Well, that's not my 
understanding. I believe he referred to published 
information and literature and used those calculations 
and reports to estimate doses and responses and made 
estimates on assumptions, assumptions of different kind 
of food, et cetera, and therefore determined what 
realistic dose might be estimated given certain 
assumptions in order to conduct a risk assessment of 
that particulars biuation: 

| So I don't believe that it was -- we were 
called upon to do actual animal experimentations. 

MReeGASTRIDIG: Oe Wour terms of 


reference, perhaps you can tell us about your terms of 
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Criexeucase 


reference? 


Cae) 


MR. CASSIDY: Well, the terms of 


reference are contained in the executive summary, 


Chair, which 1S in sparadraphes for cveryOllc Vomsce. 


Mr. Craig is quite right 


== that Ss (2) 


Sousd 


Madam 


Mr. Craig is quite right, the purpose of their evidence 


was to supplement and update, if you will, 


the material 


provided by the Ministry of Natural Resources in their 


evidence through an extensive literature review. 


We werewadvised “thatethe (Gest ing = thateMno. 


Castrilli seems to be suggesting would 


substantial length of time, and although this hearing 


is not going to finish tomorrow, it may not even have 


been available. 


take a 


MADAM CHAIR: Didn't we hear in evidence 


from Dr. Ritter that toxicity testing can take to two 


to threes on any single compound with 
specific species and cost hundreds of 


dollars? 


MR. CASTRILLI: That's with respect to 


tespecu co 


thousands of 


chronic testing, Madam Chairman, this is acute testing. 


MR. MARTEL: What type of testing program 


would be required to test for just some mammals? 


If we include everything on that page, 


could someone give me a ballpark figure of how long it 
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would take to do the appropriate testing. 

MR. CRAIG: Mr. Martel, the tests -- 
acute tests in my area of speciality is aquatic 
toxicity testing and I do that work. Mammalian tests 
are typically -- acute tests are typically about a week 
Peng; ator instance, the feeding and exposure regimes 
are dictated by the type of test, so it could be 
feeding, a diet, it could be a single injection of the 
chemical to determine toxicity. 

I would guess that a simple LV 50 test 
would be in the order of about $5,000 and, again, it is 
just an estimated guess because the overhead costs of 
Carrying -- holding those animals ready for use is more 
extensive than aquatic tests, fish are much cheaper in 
that regard, and it would require approximately about a 
two-week period to run the test and report the data, 
and that would be one animal, for one regime, for one 
chemical. And one could multiply that by as many 
different species and different chemicals as you 
wished. 

It's a very stringent process to work 
with mammals because of the various animals for 
research acts that are in place in the province, are 
much more stringent -- place much more stringent 


requirements on that kind of testing compared to using 
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fish or invertebrate species. That's what we used. 

MR. MARTEL: You are looking at a lengthy 
program if you were to try to test all of these with 
tnesvariouse—= 

MR. CRAIG: . I swould thinksso;sand 
especially with the larger -- I've just given you an 
estimate of cost for a rodent which is a fairly cheap 
mammal . 

Dealing with rabbits, dogs, cats, some of 
the domestic animals, becomes much more expensive, 
primarily because of size. The forest base required of 
the animals in holding is much greater and, therefore, 
the costs are much greater, the personnel costs are 
greater. In summary, it's just a very expensive 
process to conduct mammals -- mammal tests and bird 
tests than what I've used. 

MR .»CASTRILDL 2 Ons MropCralgg gust so. we 
are clear or where we are going with this, at page 32 
your evidence, we are looking at paragraph 2 where you 
say: 

wthere.is)currentlysno scientific 

evidence of which BEAK is aware 

indicating significant adverse toxic 

effects to terrestrial animals as a 


result of 24-D use in timber management." 


Farr & Associates Reporting, Inc. 


24 


2.5 


Eedy,Schiefer,Craig 38034 
Cr @x (Castrilli) 


I want to be clear about the meaning of 
that sentence. When you say there is no scientific 
evidence of which you're aware, isn't it fair to say 
that in fact there is no scientific material available 
as opposed to -- we're talking about the absence of 
data here, aren't we, we are not talking about negative 
findings, because if you are talking about negative 
findings I would like to know where in your evidence we 
have the negative findings with respect to endangered 
species in Ontario? 

MR. CRAIG: A. Yes. We were not able to 
identify any studies where adverse effects were 
reported. 

Q. I'm not quite sure if I understand 
that answer. Are you talking about negative findings 
in studies performed on surrogates to determine 
toxicity to endangered species, or are we talking about 
simply no studies? 

A. I would say we are dealing with no 
reported studies; that is, where an application -- 
well, no reports of adverse effects where any of these 
applications would have carried out and specific 
observations would have been made, let's say, on large 
mammal species, for instance. 


We have referred to examples where small 
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mammal populationd have been observed, birds. 

Q. I'm sorry, were you finished with 
your answer? 

A. Yes. Yes. 

MR. MARTEL: Can I ask a question because 
I am more confused. 

MR = SCASTRILDI: > )Yese 

MR. CASTRILLI: We had some reports, I 
think, manysamonthsvago;e1Einot yearspeabout 274-—D "andy 
think there was a major report, someone brought it in, 
about Colorado, I believe, I am just going -- maybe I 
don't have the right reference after 1,200 exhibits, 
but I thought we had some material presented which 
indicated there were no effects on animal life from 
2, a-De 

With sthateinemindycthen himenoe sure: —— 
if my recall is correct, then I'm not sure about the 
answer we just got which says: Well, we don't have any 
studies. 

MR GS ICASTREUL Diem Mr SeMantel febicamen help 
you with the reference you have just made as to the 
study. It doesn't ring a bell with me. 

MR. MARTEL: May Mr. Freidin... 

MR. CASSIDY: Maybe what we will do is, 


at the break, scour our minds, Mr. Martel, to deal with 
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Ehate 

You are aware of the Guelph study which 
dealt with 2,4-D in the context, I believe, of human 
health effects, but at the break maybe we will see what 
we can do to find something that will assist you. 

MR. MARTEL: I thought it was a study 
From the State side, I am just going by memory, 
Colorado or someplace, where the effects -- I guess 
about a year ago we received that material. 

MR. CASTRILLI: The Guelph study is about 
human health effects. 

MReeCASSIDY sa Yes ,wash lL scindicated. 

MReEBCASTR PUG i> ge se peek Gale Laer St 
want to be clear about this. I am asking you to make a 
distinction, if a distinction is appropriate, between 
negative findings and the absence of data with respect 
to endangered species in Ontario. 

Now, does the second paragraph on page 32 
speak to negative findings with respect to endangered 
species, or does it speak to no data because no studies 
have been performed with respect to endangered species? 

DR UBEEDY -SRA.s Caoneia--sleajustiwanted to 
clarify something because one minute you are talking 
about studies with respect to endangered species which, 


mnemyenind;eMon Cast rill 
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Q. Dr. Eedy, I am not making the 
distinction you raised earlier about testing the 
species. 

MR. CASSIDY: Let the witness answer the 
question. 

DR. EEDY: In the other you are talking 
about surrogates and there are discussions in the 
previous paragraph -- contained in that paragraph 
talking about rabbits, bears and other animals which, 
in my mind, would be surrogates for similar types of 
animals which could be endangered species, but in no 
case are you going to find tests of an animal which is 
exactly the duplicate. 

I mean, a Surrogate is when you use a rat 
to represent a man, and I think when you use a mouse to 
represent some endangered mammal or you use some bird 
to represent some endangered mammal, those types of 
studies are reported in our report. So I guess a lot 
of it is defined as to what you mean by representative 
of or surrogate. 

Os Well, Dr. .2Cdy, 1 Gon UC Wwalite LO. goOmon 
and on about siege but there are no references to any 
studies in the section on 2,4-D except the Weeks' 
Study ss alr frgic,: 


So we have before us the only study that 
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Mr. Craig thought was appropriate to raise with respect 
to this issue and the Weeks' study, as we have seen, 
did do some tests on surrogates to make determinations 
about possible direct toxic effects on endangered 
species, albeit in the United States. 

What I want to know from Mr. Craig is, 
when he makes a conclusion like the one he makes at 
page 32 with respect to no scientific evidence that 
Beak is aware indicating adverse toxic effects on 
terrestrial animals as a result of 2,4-D, I want to 
know whether he is talking about no data or he's 
talking about negative findings with respect to 
endangered species, and when I say endangered species I 
mean surrogate testing for them and not testing on 
them. 

MR. FREIDIN: Madam Chair, I thought the 
witness has already said in answer to your question 
that Weeks did not do testing on surrogates, that it 
was a literature review. 

If that was correct, Mr. Castrilli keeps 
suggesting in his question that Weeks did studies on 
surrogates "and I don't think that's proper, if I 
understand the evidence. 

MADAM CHAIR: I think the point Mr. 


Castrilli is on now is this statement generally about 
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whether we are looking at negative findings here or 
simply a lack of data,vand IL sthink EhatyMrsnGrarg) could 
address that one more time. 

MR. CRAIG: Madam Chair, I'm not aware of 
studies that have been conducted where the 2,4-D has 
been applied and adverse effects have been reported. 

MADAM CHAIR: You mean 2,4-D has been -- 
there has been exposure to 2,4-D? 

MR. CRAIG: Yes, and particularly in 
mammals. 

MADAM CHAIR: So you are saying -- is it 
a fuction of both these aspects, that there aren't 
negative findings reported in the literature but, at 
the same time, there is a paucity of studies on this 
subject? 

MR... -<CRAIG:;,,As ato -~why that 1s, I'm 
uncertain. I suppose in many cases negative effects 
are not popular reports in the literature, primarily 
because it's difficult to differentiate between 
controls sometimes to the point of interest of 
investigating, and when there are positive effects, 
they tend to be more of apparent value in the 
literature. 

What we are indicating here is that when 


we had gone through our literature searching process, 
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using key words to fare out information, we did not 
come across any reports that included information 
identifying that when 2,4-D was applied there was a 
negative effect. We just didn't find it. 

The alternative is that had studies been 
conducted where there was a negative effect anda 
Significant adverse effect, that chances of it being 
recorded in the literature would be much greater. 

Now -- 

MADAM CHAIR: And you -- sorry, go ahead. 

MR. CRAIG: Now, also one of the 
requirements of us in this whole process was to add to 
the information base that the Board has received and we 
made considerable efforts in our document not to 
duplicate information that has already been placed 
before you. 

So this information is to be considered 
additive information or additional information as 
opposed to a complete and comprehensive review which 
WOULG mol <COUlSe, slucludewawlot of duplications 'So 
that was one of the other constraints placed upon us in 
this general area. 

MR. CASTRILLI: Q. Now, Mr. Craig, when 
you say that you looked at the literature and you found 


no studies that purported to show effects -- direct 
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toxic effects of 2,4-D on mammals,.did you sSay7a-)0r 
bird and wildlife. 

MR.« CRAIG: .A.. .Is that whatswe ware 
talking about here? 

Q. I think we are talking about 
terrestrial animals. 

A. Yes. 

O-.m LOU, mOLeCoUunse?, must sexclusestrom 
that assessment the fact that at page 8-24 of the Weeks 
report, he identifies direct toxic effects posed to an 
endangered species of woodpecker in the United Stated 
from the aerial and ground application of herbicides, 
which they say can pose a serious threat to the birds. 

So there is at least some information in 
their literature which suggests that 2,4-D can pose a 
direct toxic threat to an endangered species, albeit 
one in the United States; isn't that right? 

A. »Well, I'm notisure that. Ilnagzpee! with 
that entirely. This is the result of a risk assessment 
and I think that the key word is 'potential', and I 
believe what they're indicating here is that under 
extreme circumstances or extreme application rates, 
given the worse of a series of scenarios, that the 
dose -- 2,4-D dose that could be experienced bt this 


particular species of woodpecker, given that they are 
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foraging heavily on insects which are -- which contain 
a higher level of 2,4-D, I can't remember what the 
insect group is at the moment, but that there is a 
higher risk to this identified species, but this is all 
based on assumptions and estimates and it's not a clear 
report of a measured observation. 

OrgawWellt;*isn®tean awful™ lot of @your work 
based on assumptions? You didn't do any original work. 

ACGei=menete protesting that this isn't -= 
that this is invalid because it's not -- because it's 
just estimates, but they have relied on measured 
observations just as we've relied on measured 
observations, but the emphasis here is not on an 
observed adverse effect, it is a potential effect, it 
is an estimated effect. 

We have used the same approach but with 
the less extreme rationale or dose regime and 
determined that there is still a level of safety, and 
even here it is indicated that there is no conclusive 
evidence that this species will be adversely effected. 
PisTaustacloser@towthes—= *therdosevertrect 1srycloser to 
the effect concentration and, therefore, it's at higher 
risk, but it doesn't mean it's necessarily going to be 
effected. 


Q. This is under a heading at age 823 
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called Potential Effects; is that right? 

A. Yes, potential. 

DR "SGHILERERS*4As, Mr.n Castridguni*can I 
just add a brief comment that might clarify ita 
little. 

If we had done risk assessment studies 
and studies on rare and endangered species, I think the 
point. Mr....Cratg,issgetting tos s#tnatethis asrask 
assessment related to a species that is at risk because 
of its reduced numbers, its reduced range, its limited 
habitat availability. That's generally true of most 
rare and endangered species. 

It's not that that species as an 
individual is at greater physiological risk or 
sensitivity to a chemical." glt's Justithat Sshould>~ for 
any set of circumstances, a problem arise, that species 
1S at greater risk. ~4lbls mnotethabethrsrindivedial 
bird -- that that woodpecker is more sensitive than any 
other five woodpecker species, it's just that in any 
set of circumstances it's at greater risk because of 
its reduced numbers, its reduced range, its very 
specific habitat requirements. 

Oi) Pracceptmy ourneelarviicavionpipr. 
Schiefer, I appreciate that. So isn't that exactly the 


point in relation to Ontario's endangered species, 
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aren't they at risk simply "because*of their ‘=-tby 
defintion, because of their reduced numbers? 

Isn't that a reason to be concerned about 
the application of a product like 2,4-D in the area of 
the undertaking if there are endangered species in the 
area of the undertaking or those species that are rare, 
threatened or endangered pursuant to the COSEWIC list? 

You haven't made that distinction in your 
evidence, have you, Mr. Craig, when you make a 
statement like you do at page 32? 

MR. CRAIG: A. We've identified that we 
have not focused specifically on those organisms, we 
haven't seen that they are of greater sensitivity. I 
don't think we demonstrated that, we've identified 
that. 

Onemrcuchnaven t dealt with it; isn't that 
(aes els 

A. We've seen no supporting rationale 
that would indicate that they are of greater 
sensitivity. One needs the evidence and the 
mifotrmaltoneto domscthateanduifripyst not there you can’t 
ste phen 

OpeeMr. sCrarg, adtdpyou tabulatesor record 
LC50s for Ontario's endangered species within your 


Teport? 
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As eNO aeludidn ' tbecalses. hadomkt aaa 1 
wasn't able to identify any. 

Q. Did you tabulate them for any 
species? 

A. Well, we've certainly referred to 
LC50s and LD50s for a number of different species in 
Our report, yes. 

Os Which ,ones2 

A. Well, Madam Chair, throughout our 
review Chxalla-—— 

O02 Mr. Craig ,~stOnkeepiit simpley aust 
2,4—-D?. Sl econ et awan taeViOU MEO. FeCl n= 

Ass Ole? oD 

Q. Yes, mesorry.. 

A. For 2,4-D we have identified some 
LD50s for the black bear, for instance. In some of the 
other areas we've reported -- we've made reference to 
fish LCSOs7 stonsinstance: 

Q. Did you also do the same thing for 
PERC Sia 

As, (Fore EECS2 

O% ,ECSO0s2 

Aa a BCS0se 

MADAM CHAIR: Excuse me, remind the Board 


again what an EC50 is, please? 
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MR. CRAIG: Madam Chair, that's the 
effect concentration that would be used in reference to 
sublethal responses. 

MADAM CHAIR: Thank you. 

MR. CRAIG: Now, that's the concentration 
that will produce a sublethal response of 50 per cent 
in organisms. 

MR. CASTRILLI: O@e*Did you tabulate 
DC50s or a range of species in Ontario or within the 
area of the undertaking? 

MR. CRAIG: A. Well, we didn't go 
through a tabulation exercise per se, but we made 
mention of them, we referred to it, we cross-referenced 
those reported effect concentrations with what we had 
found reported in the literature for exposures or 
estimated exposures. 

I'm not sure that the tabulation exercise 
is absolutely critical to the review. 

Q. I thought yesterday I had heard you 
say that you had tabulated such information. I wasn't 
able to find a table in your report. 

A. Well, you're quite right, there is no 
table in our report; in that respect we did not 
tabulate .the, datalsebimesornyetigl mislead yousthere. 


OTeTA MA right issNowas! Clic tuum tor page 
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39. We are still under the heading of 2,4-D. Your 
evidence is that: 

"Significant drrect “sox itc™crlects, on Lis 

are exceedingly unlikely to occur as a 

result of 2,4-D applications in timber 

management..." and you refer again to 
the Weeks report. 

Then at page 21 your evidence, still in 
relatron to *27;'4—-D, “you™indrcate: thac: 

"Of the various forms of 2,4-D 

commercially available, primarily ester 

formulations are used for timber 
management in Ontario..." 

Now, I asked you yesterday whether 
because of fish toxicity concerns the ester formulation 
is generally not used in British Columbia in broadcast 
treatments. Do you recall that question? 

A. Yes, Pde: 

Q. Have you had a chance to look at a 
report from B.C. that I gave you yesterday? It is 
called Effects of Forest Herbicides on Some Important 
Wildlife Forage Species. 

A. Yes, I have. 

MR. CASTRILLI: Madam Chair, I would like 


to make this the next exhibit. 
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MADAM CHAIR: Mr. Castrilli, that will be 
ExA?bit3L23 4% 

MR ESCASTRIUCD I ieh23 45 
---EXHIBIT NO. 1234: Report entitled Effects of Forest 

Herbicides on Some Important 
Wildlife Forage Species. 

MADAM CHAIR: Mr. Castrilli, is this one 
of the reports arising from the agreements between the 
provinces and the federal government? We had an 
acnonymel.can+recall? 2. 

MR. CASSIDY: COFDRA. 

MADAM CHAIR: COFDRA. 

MR. SCASSID YW) sir Ontar toviong—<= 

MADAM CHAIR: Yes. Is that just for 
noadswor tdid thateginclude this *kind “of... 

MR. CASSIDY: I think the evidence is 
that it includes research efforts as well, Madam Chair. 
I am not sure whether this would be British Columbia's 
equivalent or not 

MR. CASTRILLI: It appears to be, Madam 
Chair. If you look at the second page after the cover 
on the left-hand Side, it says: 

"Partial funding for this research or 

project and the cost of printing this 

publication was provided the Canada 


British Forest Resource Development 
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Agreement." 

MADAM CHAIR: And we have called it 
COR. 

MR. CASTRILLI: In Ontario it is Canada, 
Ontario ..elNebeCe m.cewould. be hard to pronounce: 

MR. CASSIDY sa5CBORDRA. 

MR. «CASTRIEL Gs lethat ss queqhts 

MADAM CHAIR: 1234. 

MR. CASTRILLI: 1234. I always wanted to 
be involved in a hearing where I could get to the point 
where that would be the exhibit number. 

Q. Mr. Craig, we are looking at page 46 
of this .exhibit.  s0his sis sunderathe heading: 2),4-0; 
Amine and 2,4-D Ester. I will just read the first few 
sentences into the record that pertain to this issue, 
beginning with the third sentence: 

"Because of fish toxicity concerns, the 

ester formulation is generally not used 

in British Columbia in broadcast 
treatments. In the United States, 
though, it is used extensively in 
broadcast ground and aerial 

applications because the ester is more 

effective than the amine formulation." 


Just stopping there. Do you have any 
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better information about the status of 2,4-D ester use 


in British Columbia, Mr. Craig? 


This is a document dated September, 1989. 


MR. CRAIG: A. Madam Chair, I primarily 
focused and concentrated on effects rather than where 
and when various formulations of herbicide would be 
used, so I haven't focused on those issues. 

Q. Well, you have, however, focused -- 
Tem; sorry. 

A. I have no alternative information. 
haven't pursued that point. 

OVeeAli right. sdustelocusingsonsthe 
first five words, it says: 

"Because of fish toxicity concerns..." 
the preference there is not to use the ester 
formulation. I gather you were not aware of this 
information when you were preparig your evidence; is 
Ghatsright? 

A. I'm not sure I wasn't aware of what 


evidence, that... 


Q. - Because of fish toxicity concerns the 


esters Lormuvationsok 2) 4-Deisi not, used .insBritish 
Columbia in forest applications? 
A seeNoje ll waSepilmanidy) dooking) at 


effects and trying to -- and estimating what 
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concentrations would be likely present to determine if 
there would be potential for adverse effects in various 
species. 

OrrtoO se 

Ae SO... 

Q. The answer to my question is you were 
not aware of this information; is that right? 

A. I was aware of fish toxicity to 2,4-D 
and used those numbers, those concentrations in 
reference to exposure concentrations. 

Q. Sorry, when you say you were aware of 
concentrations, you mean you were aware of the 
information that you cite in your report? 

A. Yes. 

Q. That's fine. And you weren't aware 
of information in British Columbia? 

A. I haven't focused on how 2,4-D is 
used per se in British Columbia in that regard, no. 

QO.” Or'’why ‘certain formulations .of¢2,4-D 
are used and others are not? 

A. No, I haven't focused on that. I was 
looking at the effects of 2,4-D. 

OY ltates ine. 

MADAM CHAIR: Excuse me, Mr. Castrilli. 


On the question of the different formulations of the 
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substance of 2,4-D, will you be leading evidence on 
that in your case? 

I ask only because it might have been a 
useful question to put to some of our experts who have 
been discussing spraying and who are aware of the 
commercial formulations of 2,4-D. 

MR?) CASTRILLI :SeAtethis® point an-time, 
Madam Chair, I can't indicate one way or the another 
whether I am going to be calling further evidence. 

MADAM CHAIR: It just occurred to me that 
that would have been a useful question. We haven't 
looked very carefully at the commercial formulations of 
some of these products. 

MRSMCAGITR LG eaves eelLnice par ticular 
report only came to my knowledge recently; however, 
there are other reports on this subject. 

GteueMr ACr aug ars Liebarr’to-say that 
certain ester formulations of 2,4-D can be 
characterized as highly toxic to fish and highly toxic 
to aquatic invertebrates? 

MR. CRAIG: A. Madam Chair, as I 
explained yesterday, the toxicity of these compounds 
is, I guess, a description of how their inherent 
characteristic, whether or not there is actual toxicity 


produced as a result of their use, is dependent upon 
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the exposure concentrations. 

So by all means, the pesticides we have 
reviewed are toxic to species in critical doses or 
exposure concentrations, but the concern is that those 
exposure concentrations not exceed the effect 
concentration. 

Q. The question I asked Mr. Craig was: 
Can certain ester formulations of 2,4-D be 
characterized as highly toxic to fish and highly toxic 
to aquatic invertebrates? Yes or no. 

MR. CASSIDY: He doesn't have to answer 
it with a yes or no answer. That is a fundamental rule 
in any formal proceeding, that if the witness wants to 
give an answer that's more than yes or no he is 
entitled to. 

He has already answered the question. 

MR. CASTRILLI: Well, with due respect, 
he hasn't given -- he's entitled to qualify his answer 
as he wishes but I am entitled to a straight answer to 
a straight question. 

MR. CASSIDY: Well,” youPare=notegeing to 
restrict the witness to yes or no. 

MR’. CASTRILEI== Vl mM not restricting the 
wltness toy yesror mo, bpuL . lleentlured tor -— 


MR. CASSIDY: You asked him to say yes or 
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not, and he is not entitled to that, Madam chair. 

MADAM CHAIR: Well, the answer the Board 
has right now is that regardless of which is the more 
toxic aspect, esters or the amines, that you're 
concerned about the total level of exposure. 

MathinigeMnmGastr deli vse second question 
was: Are you familiar with the differences between the 
ester and the amine formulation of 2,4-D and would you 
have a judgment as to whether one or the other is more 
POX LCE | 

MR. CRAIG: Very well, Madam Chair. In 
that regard, I'm aware that the ester formulation is 
more toxic in a sensitivity comparison, yes. 

MR GASTRILDE bimeOrue Mr. Craig, donyou 
have Exhibit 748 in front of you? 

MR. CRAIG: A. 748. 

QO. tes the {2,,4-) registration 
document -- registration document. We are looking at 
page 19. 

MADAM CHAIR: Mr. Cassidy, I still have 
yOuRIcCODY, Oursmhas# not. ... 

MR. CASSIDY:, If I.can just take.a brief 
look at page 19. 

MR. CASTRILLI: We will also be looking 


at page 21. 
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MADAM CHAIR: Excuse me, Mr. Castrilli, I 
am sorry to interrrupt your cross-examination, could we 
JUStegosrto OUurMorfice, takesa FLive-minule break ;aso we 
can obtain this document possibly. 

MR. CASTRILLI: Yes, yes, of course. 

MR. HUFF: Would you like me to go and 
ask if they have it. 

MADAM CHAIR: Thank very much, Mr. Huff. 
If you could ask Ms. Devaul if she can find that. 

MR. CASTRILLI: Can I be absented from 
the room for a moment? 

MADAM CHAIR: Yes, Mr. Castrilli. 

MR CASTRILDEIsS) TnankSe 

MR. HUFF: (handed) 


MADAM CHAIR: Thank you very much, Mr. 


HuEe: 

Sorry tor the interruption, a@Mr. 
Cacti. 

MR.) CASTRILLI cg ae lta sequatevald aagnin 

MRE MARTEL: Mr. Castrillijycan Leask 
you -- I’m notesuresah Trcangask. youn agquesituon,, put 


are there any studies based where this statement comes 
From: "“Becausevof fish  toxicityeconcernos.. .- 
The statement at page 46. 


MADAM CHAIR: I think Mr. Martel is in 
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Exhibit’ 1234: 

MR CASTRILD Ita Oh Ael’m sorry.<s You are 
Mmegexhibitia234°? 

MR. MARTEL: Yes, the one you are 
basing -- the one that's bothering you: "Because of 
fashe toxicityaconcerns..." 

I'm just wondering if you are aware of 
any studies on which that statement is based. 

MRE. sCASTRIGDI: Pelniethemcontext of British 
Columbia? 

MR. MARTEL: Yes. 

MR. CASTRILLI: I only know what's in 
this document. And I note, Madam Chair, that the 
author of the document is a Patty M. Balfore who is 
with the Wildlife Branch of the British Columbia 
Ministry of Environment. 

O@2Now 2Mou Crarvgj,el. ame going) tot read 
the passage from page 19 and the passage from page 21 
into the record, with one exception, I am not going to 
try and say the chemical names of these, so I will 
Simply say 2,4-D ester. 

MR. CRAIG: A. Yes. 

Q. At the, bottom of the page under the 
heading Effects on -- this is page 19, Effects on Fish. 


"However..." and I will simply 
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substitute certain ester formulations of 2,4-D i Call 
be characterized as highly toxic to 
fashiye 

And then if we move to page 21, this is 
under the heading Effects On Fresh Water Invertebrates, 
again it indicates: 

"Based on data available to the 
agency..." and the agency in this case is the United 
States Environmental Protection Agency, "...certain 

formulations of 2,4-D ester can be 

characterized as highly toxic to aquatic 
invertebrates." 

Would you agree with those statements? 

A. Madam Chair, those terms, to my 
knowledge, are based on some predefined scale and it 
really depends on which agency you are referring to. 

I don't have the reference as to how that 
term highly toxic is determined, but I would think 
that - as I look at the LC50 numbers here - that they 
are about or below one milligram per liter or 1 PPM. 
That then would classify those forms of the herbicide 
as highly toxic. 

So I'd read it as a descriptive term, but 
that, to my mind, means that based on other efficacies, 


that less of the chemical would be required in the 
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application process because of the desired effect. The 
desired effect could be achieved with a lower 
concentration and this reference is merely to fish 
GOxMUGi Ly. 

Q. Well, that's what we are talking 
about7nMres Craig. 

A. Yes, it's a Pi aeeuinicanicn ands Lt 
describes the herbicide, but that doesn't mean that the 
concentrations -- that these concentration would be met 
in the receiving environment even if it is highly 
BOxt er 

Q. Well, do you have any evidence that 
Suggests that these concentrations -- these 
formulations of 2,4-D ester are not highly toxic? 

| RoeeOby Iemenoteacouwing that. they're not 
highly toxic, I quite agree with this data. I mean, 
this is U.S. EPA data and they meet certain criteria 
and they've listed criteria it. All I'm saying is, if 
the chemical, for example, has an LC50 at or below 1 
PPM it would be termed highly toxic, but whether or not 
it is highly toxic in the environment the way it's used 
is another matter. 

O-a Thatysatine.BiNow, Llaiwant®to return 
to your statement in your evidence at page 39. Mr. 


Weeks, before I -- sorry, my apologies, Mr. Craig. 
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Could ™=I=rerer you COPExNioit — temas 


been a very long week, it feels like Friday - Exhibit 


1232. That's the interrogatory answers to FFT's 


questions for Panel 9A. 


to page 39: 


literature. 


literature. 


MRA] CASSIDY 2 vnac page: 
MR CASTRILLI: I 1e"sorry, page i4. 


Q. We asked you a question in relation 


"How are the levels of 2,4-D and surface 
waters estimated and what levels are 
expected in surface water." 

Your answer to (a) was: 

"The levels of 2,4-D and surface water 
were not estimated, but rather taken..." 


MR. CASSIDY: That should be from the 


MR. CASTRILLI: That should be from the 


And your answer to (b) was: 


"Waler*™CONCeAtraclions OL 274-) following 
direct application to a stream ranged 
ECOM@ er eel Oe a4 milligrams per Liter: 
When 50 to 70 foot buffer zones were 
present, peak water concentrations were 
0813" to 0. 1assmiliigrams per liter. 


Under operational spraying conditions, 
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surface water concentrations should 

rarely exceed 0.05 milligrams’ per liter 

and the above values were taken from USDA 

199, Chapter 4, page 103." 

Water concentrations -- just looking at 
your answer (b), the first sentence: 

"Water concentrations of 2,4-D following 

direct application to a stream range from 

2 lecOus 4amnli ls qramsepersaliter.3.— 

Isn't that greater than one part per 
million: 

Ae eSaeltELs. 

OnmemeSOLicn Cethact alualindGducation, Mr. 
Craig, that the water concentrations for direct 
application are going to be at levels that are 
approaching some of the levels we saw in the U.S. EPA 
documentation for what they characterize as highly 
toxic to fish and aquatic invertebrates? 

A. Yes, that's quite true if we refer to 
peak water concentrations which go to the issue of 
exposure abd duration, which I discussed earlier in my 
testimony. 

Q. All right. Now, I have been dwelling 
on page 39, in fact I have been dwelling on the first 


sentence under 2,4-D where you refer to: 
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fish are exceedingly unlikely to occur as 

a result of 2,4-D applications in timber 

management..." and you refer to the Week 
study for this proposition and I would like to again 
refer you to the Week study. 

It 1S going to be to several different 
pages. Let me just put the proposition to you first, 
it might save us referring to all the pages. If you 
don't agree with 2fsorsvourcan  tereco! lect sor scertain, 
then I will take you to the pages. 

Would you agree that Weeks calculated 
fish exposures based on ground mechanical spraying of 
2,4-D and he assumed in the worst case a buffer zone of 
10 meters from the nearest waterway? 

A. I’m not precisely tamid tarewithe-— sl 
can't recall all those exact facts. 

Q. Okay. Let me take you to the pages 
just to refresh your memory, then? 

A. Yes. 

Os Firstly letice lookeal) pageasao. 

This is under a heading Aquatic Species Exposures 
Representative of Aquatic Species and the first 
sentence. simply indicates that: 


"Representative species typical of 
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aquatic habitats in the southwest are 


given in Table 7-5." 


38062 


And if we look at page 7-11 we find Table 


7-5 which outlines the representative aquatic species 
A. Yes. 
Q. Is that your understanding? 


A. Yes. 


Q. And if we then look at 7-12 under the 


heading Aquatic Exposures, the author there indicates 
in the first sentence: 

"Exposure was assumed to occur for 

herbicides that drift off site for 

mechanical ground applications." 

That's your understanding as well? 

A.w > Iv see that ,2 yes. 

Q. And then moving down that paragraph 
on page 7-12, looking at the third sentence after 
the -- the sentence that begins: "Typical ECCs..." 
DUC@E melookingweinspalticular cat =the part eobethe 
sentence after the semi colon which reads: 


",.emaximum ECCs were calculated using 


maximum application rates and a distance 


oGaA OS emeter swe", Chats Best feet" .° 
a waterbody." 


A. I see that. 


Farr & Associates Reporting, Inc. 


BLO 


Eedy,Schiefer,Craig 38063 
cr ex (Castrilli) 


Q. We are still with this document. And 
then moving on to Table 7-6 entitled Herbicide 
Concentrations in Water in Parts Per Million, can you 
now confirm for me, Mr. Craig, that Weeks calculated 
fish exposures basd on ground mechanical spraying of 
2,4-D with a ten-meter buffer? 

Rees. 

Q. Thank you. Now, I understand your 
evidence, Mr. Craig, to be that - I am simply taking 
this from page 20 of your evidence - that of the areas 
treated by glyphosate and 2,4-D, 90 per cent are 
treated by aerial spraying and that glyphosate and 
2,4-D are used on over 90 per cent of the timber areas 
treated annually by herbicides in Ontario. 

That's your understanding; is that right? 

A. Leese 

MR. CASTRILLI: Madam Chair, for the 
record that's page 20 of the evidence which is Exhibit 
i222". 

O.,eMracCraigyewould ate be faigsito: say 
that is -- just focusing now on 2,4-D as we have been, 
if this 2,4-D aerial application involves any direct 
spray over water, would you agree with me that the 
exposure concentrations and risk must be assumed to be 


equal to those of a pond spill as calculated by Weeks? 
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A. I would agree that given those sets 
of circumstances the initial concentration could indeed 
meet that level, yes. 

I feel that there are the other elements 
that I discussed, Madam Chair, earlier that duration is 
a critical component of exposure and, as I also 
indicated earlier, I don't feel that these 
concentrations would be sustained. 

Q. I would like to refer you to page 
8-23 of the Weeks study. 

MR. CASTRILLI: Madam Chair, we are 
looking at the first sentence under the first paragraph 
on that page just below the table. Weeks states: 

"In general, the risk to aquatic species 

is the same for the scenarios of direct 

spraying at maximum rates and the pond 

Spill..." and then he lists a number of 
exceptions which are not relevant in the circumstances 
of our discussion as they apply to other compounds. 

MADAM CHAIR: Excuse me, Mr. Castrilli, I 
am confused about the pond spills. I understand -- 
GOmompackecOlalles/y—-o,™ leinderstandsctiasliterdrirty I 
understand direct spraying but I don't understand the 
pond spill. 


MR. CASTRILLI: Actually, Madam Chair, we 
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are going to be coming to that. 

MADAM CHAIR: Are we? All right. 

MR. CASTRILLI: I think it will become 
clearer. 

O.. Mrs Craig, just focusiaganoweon seoat 
sentence I just read into the, record, do you agree that 
what Weeks was doing was equating a scenario of direct 
spraying at maximum rates and the pond spill in saying 
they induce the same effects? This is with respect to 
fish. 

MR. CRAIG: A. Sorry, inducing the same 
effects, 1 don't. that fol low aihat 

Q. It may be easier, let me rephrase the 
question. The sentence states: 

"In general, the risk to aquatic species 

is the same for the scenarios of direct 

Spraying at maximum rates and the pond 

spill..." and that's your understanding 
as well, is that right, in the context of the Weeks 
study? 

A.oe ds aM saSsuming Nels oa Wwellea iat iat 
one table, I believe he differentiated between 
concentrations that would result between those two 
events, I believe. 


Q. Well, we are going to come to that. 
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A. So I don't think that they would be 
the same, unless I missed something here. 

Oacebetiisi-—= 

A. Sorry. Rephrase that question, 
again? 

QOgeeSures mineloockingat *themphrase on 
page 8-23, Weeks states: 

"In general, the risk to aquatic species 

is the same for the scenarios of direct 

Spraying at maximum rates and the pond 

S pelelelicee oun 

Agee ies <serloseesthatyons Table! 7-677 yes. 

Q. That's your understanding as well of 
what Weeks was doing; is that right? 

A. According to his calculations, yes. 

© .gerAblgenighti” thanksyouzcm Miwoulds like 
to now take you to Table 8-18 of the Weeks Report. 

MReESiCASTRELIN alnusiivs atvablej7eMadam 
Chair, this is at page 8-27 of the Weeks study. This 
is under a heading Risk Analysis for 2,4-D Ester For 
Accidents. 

And we, see Madam Chair, that the table 
is divided in half and at the top of the page is the 
scenario for the drum spill into a pond froma five 


dallongoral 92 liter, product andsgithe bottomphalfvof the 
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table is with respect to an aerial spill into a 
reservoir of a hundred gallons of 2,4-D. 

I am just looking at the top half of the 
page, the drum spill into a pond scenario. 

Q. Now, Mr. Craig from the previous page 
I referred you to, which was 8-23, we know that the 
consequences of a 2,4-D ester pond spill was the same 
as a direct spray event over water using 2,4-D ester; 
is ‘thaterignt.- 

MRIJSCRATIG 30 AS Wes as I understand! it. 

Q. Would you agree with me, Mr. Craig, 
that under Table 8-18, this is with respect to the pond 
spill, that the risk level is significant for 11 fish 
species? 

I just want to read them into the record 
so I am sure we are clear on what we are talking about: 
Rainbow trout, brook trout, large mouth bass, small 
mouth bass, bluegill, green sunfish, fathead minnow, 
the gizzard shad, the northern hogsucker. 

Maybe I should have thought better about 
reading these into the record. 

MR. CASSIDY: I am delighted. 

MR. CASTRILLI: The mosquitofish, the 
chain pickerel and there is also one aquatic 


invertebrate - aquatic vertebrate - a stonefly nymph, 
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but let's just focus on the 11 fish species. 

Q. Do you agree with me that the risk 
level is significant for those 11 fish species plus the 
one invertebrate? 

MR. CRAIG: A. According to these 
calculations, yes. 

Or MEMreeGraig acansyouralsoecenrirm for 
me that significant adverse acute effects including 
death would be expected for all representative fish 
species from a spill into a pond for 2,4-D ester? 

A. Well, I have to identify that these 
are based on assumptions of size and volume and 
opportunity. Given this set of -- these scenarios, 
certainly the numbers support the conclusions that they 
have drawn. 

Isthaverno™ problem with -= noNdifficulty 
in understanding how they arrived at where they ended 
up, but my concern is the probability of this event and 
so, Madam Chair, I don't disagree with the calculations 
and the exercise, I have some -- what we were 
attempting to do is dwell on the realistic 
opportunities of these things under normal operating 
conditions. 

Q. Can I refer you to page 8-22 of the 


Weeks report? 
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Assee eS. 

Q. We are looking at the -- this is 
under the heading Accidents. 

A. Yes. 

QO... We are)looking cat slightly moresthan 
halfway down that paragraph, that large paragraph, 
which begins: 

"Significant adverse acute effects..." 

Do you see it? It is twelve lines down 
in that paragraph. 

A. Yes, I see it. That lines begins: 
"Significant adverse acute effects...." 

Q. Yes, that's right. Let me just read 
that into the record. 

"Significant adverse acute effects 

including death would be expected for all 

representative fish species from a spill 
into\..a. ponds for, 2,4—Dester.< 

Actually it also includes 2,4-DP, but 
let's just focus on 2,4-D ester for the moment. 

MADAM CHAIR: Excuse me, which page is 
that Mreu. Cast rigs lie: 

MR. CASTRILLI: I'm sorry, Madam Chair, 
Lt. s_.8-22, ands wer aressLockingsfat .the first full 


paragraph under the heading Accidents, beginning with 
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the last word on the twelveth line. 

OveeoO eMreeCrang, ewouldsittbes@fair to 
Say that we could expect significant risk levels to 
fish and significant adverse acute effects including 
death to those 11 fish species, I reluctantly read into 
the record a moment ago, arising from a direct spray 
event over water at maximum application rates? 

Is that a fair statement? 

MR ICRAIG =A Sertt ps fair given the size 
of the pond under consideration and the set of 
conditions. It is a simple dilution calculation. 

Onmemoustefor, then records. Maley might; 
that's fine. 

MR CASTRILLI<as Inhaveuftorgotten;,a1t's 
LOO saeismihateni ghia? 

MADAM CHAIR: That's right, Mr. 

Case mislli. 

MR. CASTRILLI: This would almost be an 
Opportune place to stop, but I will push on. 

ORR Now, Mind Cralug7 mate pagqemss offvyour 
report, this is Exhibit 1222, we are now looking at the 
last sentence in the first full paragraph under the 
heading 2,4-D. 

MR. CRAIG: A. I'm sorry, what page was 


that? 
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Ons Thats: 'page39 : 

AN attes. 

Ome -LOUr say's 

"Weeks et al. (1988, Section 8, pp. 

22-23) reported that no significant 

effects of 2,4-D ester were expected even 

from an accidental spill into a reservoir 

of water containing aquatic organisms." 

Is that still your testimony? 

A. Yes, that's what I have. 

O.o' Can Sl trefer= you again'to page =s-27/. 0f 
the Weeks report. It is Table 8-18. And, Mr. Craig, I 
would now like you to look at both the top half of 
Table 8-18 and the bottom half of Table 8-18 and would 
you agree with me that a reservoir spill of 2,4-D ester 
results in 2,4-D EEC concentrations, that's sublethal 
concentrations, approximately ten times less -- ten 
times smaller than a pond spill? 

I am basically comparing the top half of 
the table with the bottom half, the middle column? 

Ae Les, 

Q. Would you agree with that 
conclusion =-— that proposition =! just put eco you. 

A™ Yes.@ Inatetenfold ELactor 1s present 


on those tables, yes. 
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Q. And it is the pond spill and not the 
reservoir spill that Weeks equates with direct 
overspraying of waterbodies, is that correct, as we saw 
earlier? 

A. Sorry, the pond spill... 

OMeelLoeism the pondwsprlivand? notetthe 
reservoir spill that Weeks equates with direct 
overspraying of waterbodies; is that right? 

A. Oh, yes. 

Q. That's your understanding? 

Aer est 

MADAM CHAIR: Mr. Craig, could you remind 
the Board again what levels you were estimating would 
be present in direct spraying in the area of the 
undertaking immediately after spraying. 

MR. CRAIG: I'm sorry, what levels would 
betsy 

MADAM CHAIR: A sprayed area. 

MR (CRATGE ees 

MADAM CHAIR: An area sprayed with 2,4-D 
immediately after the application on water. 

MR. CRAIG: On water, okay. My 
calculations, when I went through the two to five 
kilogram per hectare application rate, would indicate 


that at the top surface of a waterbody I would 


Farr & Associates Reporting, Inc. 


24 


PS 


Eedy,Schiefer,Craig 38073 


cr ex (Castrilli) 


anticipate two to five milligrams per liter, which 
clearly would exceed the documented LC50s, but my 
assumption there is that with any additional depth, as 
I indicated, for every meter there would be a tenfold 
dilution, and for any flow of one meter per minute 
there would be a tenfold dilution. 

So from that perspective, my conclusion 
was that given these rates, a direct overspray would 
result in concentrations that would rapidly be below 
the LG50ifconcentrations®andyarassitindicatedsirom a 
separate reference, even very high concentrations of 10 
milligrams per liter of 2,4-D for two hours indicated 
no toxic effect. So it clearly indicates that animals 
can sustain a very high exposure concentration for a 
very short period of time and that's consistent with 
tox cat yistes Ging: 

My estimates would be that there are 
Opportunities for dilution in water systems that would 
reduce those exposure concentrations very quickly and 
thereby reduce those concentrations below effect 
concentrations in tenfold increments by a number of 
different mechanisms very quickly. 

So, for instance, with depth and flow, 
those concentrations can be reduced a hundredfold as 


mixing occurred. 
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MR. CASTRILGY2 Oe That's in flowing 
Waterss vsathateright? 

MRew CRAIG: eg Aserh lowinggor standing. 

Q. Well, in standing waters we have seen 
that concentrations can be quite considerably longer 
than a few days with 2,4-D, we have seen they can be as 
long as Six months; isn't that right? 

A. Residues can be measured for that 
period of time. 

QO. Mr. CGrarg7—=— just want» tolbe certain. 
In your report, you didn't advise the Board of the pond 
spill scenario described in Weeks; is that right? I 
haven't missed that somewhere; have I? 

A. No, you are correct, of the 
reservoir. 

QO. Dr. Schiefer, I just wanted to ask 
YOU =2a Caneel “ask@youas tomturneto Tablevs8—18 8 "We are 
looking at the representative species. 

MR. MARTEL: What's the page? 

MRRMCASTRIGEIU-@ESOrry, it's page 8-27, 
Table 8-18, Mr. Martel. 

OM  Dre#?Schiefers-looking™ at; the 
representative species on that page, can you advise the 
Board how many are native to Ontario? Maybe you can 


just identify them as you count them. 
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DR%. -SCHIEFER sama) Okay.) ) Nativelto 


SB075 


Ontario would be the rainbow trout, brook trout, large 


mouth bass -- 

MR. CASSIDY: Slow down, Dr. Schiefer, 
the reporter can get it all. 

DR.« SCHIEPER 35 Smal le mouth;'bassyerbilue 
gill, green sunfish has a very limited range, likely 
not in the area of the undertaking. 

MR. CASSIDY: Okay. The green sunfish? 

DR. SCHIEFER: The green sunfish. It's 
only in the extreme southern portions of the Province 
of Ontario. The fathead minnow, the gizzard shad, 
there 

MR. CASTRILLI: Q. Surely the northern 


hogsucker is in northern Ontario? 


so 


DR. SCHIEFER: A. That one I would have 


to refer to. Northern is a relative term for a 
southern species. The northern hogsucker could be 
Tennessee. 

MR’. CASSIDY: --another avenue for me. 

MR= CASTRILLI seg OsMNAM Prightueikserry, 
didn't mean to interrupt you, I probably should not 
have interrupted you come to think of it. 

DR. SCHIEFER: A. Those are the ones 


that are native to Ontario. 
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Q. The chain pickerel? 

A. I believe it has a very limited 
range, again, only the southern extremities of Ontario 
at the most. 

- The stonefly nymph? 


aL eS. 


Q 
A 
Q. That's native to Ontario? 
Dea eLeSya lal S. 

Q. Any others on that list? 

A The crayfish, the water flea and the 
mud puppy. 

Oop Nank Vous eMrA Craig, just, booking 
ate VOULELCDOLi ee If lecangtind 1s andeiuste |ook ing at 
the first full paragraph on page 39, really the last 
sentence, where you state: 

"Weeks et al...reported that no 

Significant effects of 2,4-D ester were 

expected even from an accidental spill 

into a reservoir of water containing 
aquatic organism" 

Would it be fair to add in the following 
sentence: However, Significant adverse acute effects 
including death would be expected for all 
representative fish species from a spill into a pond 


for 2,4-D ester? 
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MR. CRAIG: A. Weeks has relied on some 
assumptions in that scenario that while the data 
certainly holds together, it is the logical sequence in 
reality. 

I think there are some elements that are 
missing and that is that morality would not be 
instantaneous dispersion and instantaneous mixing, and 
so while the mathematical calculation holds together 
and comparison of toxicity data is an easy enough 
calculation and exercise, in the realm of reality I 
would suggest that, first of, all there are some 
inherent controls that can be placed on that and just 
careful management and handling of the compound, and I 
don't think it requires much more than common sense. 

In the case of the mixing, there is 
always opportunities to, first of all, retain that kind 
of thing, retain that kind of entry; and, secondly, 
even in a small pond, ina pond of the size that they 
are considering here, it would take some time for that 
entire body of water to be mixed to that concentration. 

TNeLe ds; OlecOUuCse7 1d CONCeNL La elon 
break, even in that situation. It would be very high 
where the spill occurred and would be virtually 
non-detectable on the other side of the pond. So in 


reality, the physics of dispersion would go against an 
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entire pond being wiped out and all the species being 
injured, adversely effected. 

MR.) SCHIEFER: . A. Mr. .Castrilli,-—— 

OMe GOGLY meus just want tomclarity 
something. I won't prevent you, Dr. Schiefer, from 
adding something, I just want to clarify something in 
Mr. Craig's comment. 

The Weeks study is the predominant study 
you rely on for your discussion of 2,4-D; is that 
Tights 

MR aeCRAILG eA Yes that. Suriught.. 

Q. As I understand it, you don't have 
any dispute with his mathematical calculations; is that 
rignte? 

Mise, Thats (COnrect. 

Q. Thank you. Sorry, Dr. Schieffer, you 
wanted to add something? 

DR. SCH LERER sam Ave Yesi a Ace MimeesCraig 
noted, the Weeks study, particularly with respect to 
bhace tab leg—— 

MR. CASSIDY: Could you just speak up. 

MRRMCAS TR Wil se SOG a Dineeschi ef erm.) 
don't believe the reporter would be able to hear you. 

DR moO CH EEE ER: Okay. With respect to 


that table in the Weeks study, this represents a risk 
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assessment based on an assumed pond size. I don't 
think there is an any basis in that report which 
determine on what information that pond was sized. 
That can be a fairly arbitrary decision or neue aise 
could relate to the relative frequency of pond 
occurrence of that size within the area being 
considered. 

Clearly, one can arbitrarily select a 
pond size to give a given result. If the pond size 
were half the size of this meeting room, the effect 
would be different than if it were ten times the size 
of this meeting room. 

I was wondering if we could perhaps have 
a moment or two, I would like to calculate the volume 
of water in that pond, I believe Mr. Craig and I could 
do that, because T couid™then: give, you ane opi ndions on 
what the likelihood of those species of fish being 
resident in a pond of that size within the Province of 
Ontario, within the area of the undertaking, which 
relates to the question you asked me a moment ago. 

Q. Sure, I would be pleased to have you 
dol that.uererhaps your couldsalsopdo ascalcl lations cor 
me indicating what the reservoir size was and I would 
like your opinion, Mr. Craig, why the reservoir size is 


nNOty arDitrarvVelDs VOUr. Obl nLoOns. 
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MR. CRAIG:= Aow, Tl wouldn"t disagree with 
that suggestion. The reservoir size would also be 
aurora fy". 

DR. SCHIEFER: A. Well, perhaps we could 
just do a quick calculation of the volume. 

MR. CASTRILLI: We are at the break time, 
So, Pram=contentmromhave you, do, thatweiL you, can do» that 
over the break. 

MADAM CHAIR: We will adjourn for 20 
minutes. 

——-Ormerecessingratwl0+lodwm. 
---One resuming sat 1035 a.m. 

MADAM CHAIR: Please be seated. 

Mies (Castries ? 

MRE CAST RIG ay Oe Cr alg, sCcOuLGrt 
just ask you, going back to page 8-27, Table 8-18. 

MR CRAIG: “A... Yes. 

Q. In your evidence you advised the 
Board about Weeks' conclusion about the reservoir spill 
and the fact that he reports no significant effects of 
2,4-D ester were expected even from an accident spill 
into a reservoir of water containing aquatic organism. 

You said you didn't think it would 
appropriate to add his conclusion about the 


significance of theseffects,of a), 2,4—-Dyesteryspill) -- 
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excuse me, of a spill into a pond of 2,4-D esters and 
aquatic organisms. 

I thought you were going to advise the 
Board why you thought that was the -- why you thought 
it was appropriate to advise the Board about the 
reservoir spill conclusions of Weeks' and not advise 
the Board about the pond spill conclusions of Weeks'? 

A. Madam Chair, we are really 
considering the probability of a small waterbody being 
highly contaminanted. And while this scenario holds 
together mathematically, we felt that realistically it 
was an event that could be controlled and we were -- 
preferred to focus on the more likely events of the 
actual spraying and drift mechanisms of herbicides 
contacting water surfaces, rather than an intense and 
highly concentrated spill event. 

And particularly considering the large 
area of the undertaking, we felt that any such 
Situation would be highly localized and very much 
contained. So we preferred to look at perhaps the 
broader spectrum of opportunity for water contact. 

DR..; SCHIEFER:...A.. Madam .Chair,i6 I 
might add, I believe the calculations that Mr. Craig 
and I did during the break illustrates that particular 


conclusion. 
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MADAMS CHATR: SeMri. eCastrillite ysuthis a 
convenient time for us to... 

MR. CASTRILLI: I haven't seen the 
calculations. Do you have an extra copy? 

MR. CRAIG: We can make this available. 
YOu mean our calculations? 

MR. CASTRILLI: I am wondering if it 
would be easier for you to put it on the -- and perhaps 
I should have suggested this before the break, it might 
have been easier to simply put it on the tripot. 

Are they capable of being put on the 
tripod? 

MR. CRAIG: It's a simple calculation. 

MRE CASTRILID aaAlie nront, Gatiyyoumcould. 
Perhaps it would be easier for everyone if you could 
puteitwonethertri pod: 

MRESECRAIG Seiwa laestand up to do my 
work. 

The first calculation is the pond volume 
and then we will do the reservoir volume. I've had to 
make some assumptions here because I was not able to 
cross-reference, but the volume of 2,4-D in this case 
was 20 liters and I had to assume that all of this 20 
liters was active ingredient 2,4-D. And 20 liters is 


equal,tog20,000 grams,,because there, are» 1,000 mills —- 
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1,000 millimeters in a liter and each milliliter weighs 
a gram, so there are 20,000 grams in 20 liters and 
because there are 1,000 milligrams to a gram, that 
means that there would be in that container 20-million 
milligrams. 

In order to arrive at a concentration -- 
I would like to express units on a one-to-one basis and 
then we can go from there. In order to arrive at a 
concentration of one milligram per liter, which will be 
our reference point, it would be necessary to have a 
volume of 20 million liters. The conversion between 
volume and size is that one cubic meter, that's a box 
that is by one meter by one meter by one meter, 
contains 1,000 liters. So the volume, pond volume 
would, therefore, contain 20,000 -- pardon me, would be 
20,000 cubic meters. 

And at this stage we have to make some 
additional assumptions knowing the cubic volume and we 
would select a depth. So we could use a depth of, for 
example -—'you are right, I’ forgot a step. It is not 
that simple. 

MR. CASTRILLI: You need more paper. 

MR. CRAIG: Let's just go back to this 
stage here. The concentration that Weeks referred to 


in his text as the environmental exposure 
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concentration, I believe, is 1.7 milligrams per liter, 
that then would require multiplying this volume by 1.7 
which increases that to 34-million liters. The volume 
-- required volume -- the pond volume, therefore, is 
34,000 cubic meters. 

Dr. Schiefer has advised me that a 
reasonable pond depth would be two meters for a shallow 
pond and five meters for a deep pond. So that the area 
would then translate to, in the case of the shallow 
pond,, 1. -- pardon me, 17,000 square meters or 12.7 
hectares. 

In the case of the five-meter pond, the 
deep pond, the area, surface area would be 6,8000 
meters Square and the -- which would be equivalent to 
0., say, 7, hectares. So that would be the size of a 
small pond, and I think Dr. Schieffer can comment on the 
likelihood of these occurrences. 

MADAM CHAIR: Excuse me, Mr. Craig, do 
you have those reversed? Why is the area larger in the 
shallow pond? 

MR. CRAIG: Oh, because -- 

MADAM CHAIR: Because you are talking 
about the same volume. 

MR. CRAIG: You have the same volume of 


water, yes. 
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MADAM CHAIR: Thank you. 

MR. MARTEL: What fish would live in 
there, outside the minnows maybe? 

DR. SCHIEFER: Well, those are reasonable 
dimensions for a pond with that volume of water. 
Actually, the two-meter average depth would probably be 
more typical in the area of the undertaking than would 
the smaller surface area deeper upon. 

We included the two because the list of 
species contains both warm water species and cold water 
species. Generally these species, while many of them, 
as we testified a moment ago, do exist in the area of 
the undertaking, very few, if any, of these would 
normally be expected to occur in waters of that size in 
the area of the undertaking. The fathead minnow might 
be the possible exception. 

MR. CRAIG: Madam Chairman -- Chair, I 
can go through the volume description for the 
reservoir, if you like. 

MADAM CHAIR: Do you wish to hear that, 
Mre¢ Casitas lea, 

MRS CASTRILIIG~ ‘Sorry,sMadams Chairman, I 
didn't catch the G11 si — 

MADAM CHAIR: The volume estimates for 


the reservoir. 
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MRESCASTRILET: el am contentsto shave it 
ONnmMEneGSreCoOrd = leamegoingutoghavye a lot of questions 
about it, so you might as well write it down. 

MADAM CHAIR: Continue, Mr. Craig. 

Are we making this an exhibit, Mr. 
Sewseye gh Liking 

MR. CASTRILLI: Why don't we wait until 
the end. 

MR. CRAIG: The reservoir was to receive 
379 liters, that is equivalent of 379-million 
milligrams and one milligram would require 75-million 
liters. In this case the environmental exposure 
concentration was .17, I believe, so in order to get to 
-17 milligrams per liter, the volume required would be 
about 20 times that or 10 times those, in fact about 
2,200—-mil lion bitersswhich gwill sbes—— 

MRRGASS 0D Ves ona tie 222970007000 
liters? 

MR. CRAIG: That's right. 

MRO CASS IEDY thank syou. 

MR. CRAIG: And that would require a 
Poca uevo lume nOf et=miliion liters, 2.229 liters. And a 
depth of five meters would result in a surface area of 
446,000 square meters which is the equivalent of 44.6 


hectares, say 45 hectares in a five-meter depth, and 
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this is a larger surface area than a pond. 

DR. SCHIEFER: A. Madam Chair, if I 
could just continue. The comparison -- a reservoir or 
a waterbody of that size and those dimensions would 
have a much higher likelihood of these fish species 
being present Naculawiy 

The other reference I would make is back 
to the ten-hectare size of waterbodies referred to in 
the Timber Management Guidelines for Protection of Fish 
Habitat, which is Exhibit 303, which makes a 
distinction between waterbodies larger than or smaller 
than 10 hectares as a reference point for protecting 
aquatic resource values. 

In this case, the reservoir is clearly in 
excess of the ten-hectare size, whereas the pond is 
almost in the order of magnitude smaller than that 
ten-hectare size. 

MR. CASTRILLI: Q. Gentlemen, does that 
complete your comments on ponds versus reservoirs? 

MR. CRAIG: A. “Atv this point, ves. 

Coe ele NES On Iaver 

A. Yes, at this stage. 

MR. CASTRILLI: Haden Goad le cn ima 
would probably be appropriate to make those two 


diagrams the next two exhibits. 
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MADAM CHAIR: Do you want separate 
exhibit numbers, Mr. Castrilli? 

MR. CASTRILLI: I don't even know what 
number we are at. Are we at -- 

MADAM CHAIR: We are at No. 1235. 

MR. CASTRILLI: It might be appropriate 
to make the first one 1235A and the next one 1235B 
Since they sort of go together. 

S—-BAHLDID NO.el2somA:) Hand=drawn diagram@’depicting 
volume estimates for a pond re 
Weeks study. 

---EXHIBIT NO. 1235B: Hand-drawn diagram depicting 
volume estimates for a 
reservoir re Weeks study. 

MR. CRAIG: Mr. Castrilli, may I just add 
one item on that? 

MR. CASTRILLI: Yes, go ahead. 

MRESGRATG @eUust allabelyeelteis not 
serious, but it will be complete. I didn't label this. 

MR. CASSIDY: You are just referring to 
23 5A2 

MRE CRAIG:© That'’S@right." 2 gust added 
the label of a deep. pond for a five-meter depth as 
opposed to the shallow at two. 

MR. CASTRILLI: Q. Mr. Craig, do we know 


what the size of the reservoir was that was considered 


by Weeks in his report? 
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MR. CRAIG: A. Only through these 
calculations. 

Ow oO we con Jteactually Navesan 
indication of what he was referring to and whether it 
was a fixed size or not, a fixed dimension; is that 
erghu 

A. Well, he has assumed it was a fixed 
dimension. 

Q. But we don't know what the dimension 
was he assumed; is that right? 

A SL navenats Located aU iieel eet ese 
here I haven't seen it. 

Q. I haven't found it either. And 
that's also true with respect to the pond, is that 
right, we don't know what the dimension was apart from 
the depth? 

A hae Get nile. 

Q. Do you know how many ponds there are 
in northern Ontario? 

Ac, NO} ol mM sony . 

Oe COLL, sD ioc eben Snot cua s Ke 

DR. SCHIEFER: A. There are an extremely 
large number. 

Q. And if I understood your testimony in 


relation to Exhibit 303, if a pond is less than 10 
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hectares in size it would not be protected under the 
guidelines referred to as part of Exhibit 303? 

A. As I understand it -- 

Q. From spraying, I should say. 

A. No, those guidelines have no 
reference to spraying. 

Q. So what protects ponds smaller than 
10 hectares from spraying, if you know? 

A. Well, my reference to the Fish 
Habitat Guidelines, Exhibit 303, was simply to use the 
10-hectare size as a reference point for protecting 
aquatic resource values. 

Q. So do they have any relationship to 
spraying at all? 

A. As I understand it, the 10-hectare 
size is a reference related to the probability and 
frequency of fish values being available in a waterbody 
requiring special protection measures. 

Q. So that says nothing about whether 
there wouldn't in fact be fish values in a body of 
water -- I am sorry, it says nothing about whether 
there would be fish values worthy OESDLOLCECIELCNe1 ra 
body of water smaller than 10 hectares; does it? 

A. I believe it makes the distinction 


that -- for just a size reference, 10 hectares is a 
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reasonable point of differentiation, unless there are 
specific fishery resource values known to be ina 
waterbody of a smaller size. 

MR. MARTEL: Do we know if these are 
considered AOCs in a spray, if we were spraying 
something that is under 10 hectares, since ponds have 
some value ecologically? 

I can't remember any information coming 
forth on that. Does anyone on the panel have any 
reference point to that? 

DR. SCHIEFER: The only reference point I 
have relates to the statement of evidence, page 79, of 
Exhibit 1222 which discusses buffer zones and it makes 
that the comment that: 

"The Pesticides Act does not include any 

regulations specific to the requirement 

for buffer zones for aerial or ground 
application of insecticides. However, 
the Act requires permits, issued by the 

Ontario Ministry of the Environment, for 

the use of certain insecticides, among 

other matters. It is within the 
framework of the permit procedure that 
buffer zones are required. The current 


buffer zone requirements for the use in 
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forestry in Ontario of insecticides are 

set out in Exhibit 830, filed with the 

Board#aSeLolitows.. #.'s8 *and=there tisa 
table for those. 

MADAM CHAIR: In addition, there is the 
matter of the Fisheries Habitat Guidelines that would 
protect various streams, and if ponds were incorporated 
somehow in those waters, one would assume that would 
be covered as well. 

MRee@ GAGA Ui em)... Ore oChieter, oy just 
wanted to confirm something. You have done previous 
work in the area of the undertaking. 

DR. oCGHLEPER Se Augsres, Eenave:: 

Q. Where was that? 

A. Well, I have carried out projects in 
Kenora, the area north of Lake Superior, considerable 
studies for Parks Canada in three of the Ontario 
national parks, projects in the area north of the 
Temagami, projects in Muskoka, Haliburton, Perry Sound, 
the Algoma District. 

Ov Doeyousgo fishing? 

A. Yes, =fhedo. 

Q. Have you ever caught fish in ponds 
smaller than two meters? 


A. Ponds of a two-meter depth? 
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QO. Yes. 

A. I would not normally fish in a pond 
with two meters depth. The likelihood of a pond that 
shallow over winter and fish is extremely low. Winter 
kill for most species would be quite severe. 

Q. Do we have any information in the 
record in this panel with respect to that, apart from 
what you have just advised us? 

MR. FREIDIN: I'm sorry, I can't hear 
VOU, MranCastr ew. 

MR. CASTRILLI: [lo m sorry, 91 gshoulosuse 
the microphone. 

Q. Do we have any information on the 
record with respect to fish in ponds of that size apart 
from what you have just advised us? 

MR. CASSIDY: Well, that may be a 
question where this witness would be asked to review a 
45,000—-page transcript, swhichel Stith ked seam ce 
onerous for the witness to do off the top of his head. 

MR. CASTRILLI: That wasn't my question. 

MR. CASSIDY: Well, you said information 
on the record. 

MR. CASTRIULI: Sorry, I meant —— 

MR. CASSIDY: And I take the record being 


a 45,000-page transcript. 
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MADAM CHAIR: Is Mr. Castrilli talking 
about the witness statement? 

MR. CASTRILLI: I'm talking about his 
witness statement. 

MR. CASSIDY: Well, then, that's fair, 
but the record is longer than this witness statement. 

MR. CASTRILLI: The record is longer than 
most libraries. 

Q. I am talking about your witness 
statement. 

DR. SCHIEFER: A. Could I please ask you 
to repeat the question? 

Q. Do we have anything in your evidence 
about £ish@avaulabi ivy winepondssthe=sizewor two feet 
or two meters? 

A. No, there is not that information in 
Our witness statement. 

OvweatTnankmeyou™ 

MR. MARTEL: Do fish in a pond that 
doesn't have much running water into it, except maybe 
in the’spring, do fish*live in these types of areas? 

I'm not the world's greatest fisherman, 
but I have never seen any there outside of minnows. 

DR. SCHIEFER: A pond with the volume of 


water which this pond would have, given the dilution 


Farr & Associates Reporting, Inc. 


24 


25 


Eedy,Schiefer,Craig 38095 
cr ex (Castrilli) 


factors which are given in that table, the logical 
dimension of that pond would range from a mean depth of 
one meter to a maximum of five would be extreme because 
a five-meter pond -- five meter deep pond having a .7 
hectare volume would be a relative high depth to 
surface area ratio upon. Those would be fairly 
uncommon in nature. 

Now, the problem with ponds of that small 
water volume is that a pond of a two-meter depth would 
tend to have very low oxygen levels during@latveswinter 
under ice conditions, and any species of fish requiring 
more than one to two parts per million oxygen would 
likely not survive in that type of pond. It is the 
constraint that fish survive in some small waterbodies. 

MR. MARTEL: And it not how stagnant it 
could be during the summer if there is not a flow into 
1t OF a Spring £Leeding it ona; 

DR. SCHIEFER: Yes. The warm water 
species-- 

MR. MARTEL: Could survive. 

DR. SCHIEFFER: --could survive. Bass and 
bluegill could survive, the trout clearly could not 
because a pond of that depth would not stratify 
thermally. 


So the cold water species would be 
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limited by summer warm temperatures, the warm water 
species would be limited by low oxygen levels during 
under-ice conditions. 

MREBCASTHILET gO. MMi. Craig, moving? on 
with the Weeks exhibit, looking over on the left-hand 
side Of the =-sorry,s lt Selabley8—-17, page 8-26. 

We are looking here at the risk analysis 
for 2,4-D amine for accidents which, as we indicated 
earlier, accidents is equated by Weeks with direct 
spraying event. Would you agree with me that in 
comparison to 2,4-D ester formulations, 2,4-D amines do 
not present the same risk to the fish species 
identified in that table? 

MR. CRAIG: A. That's what the table 
indicates, yes. 

Q. Do you agree with that assessment? 

A. Yes. Weeks has gone through the same 
calculations and, yes, his conclusion -- based on the 
mathematics and the logic, that's quite true, yes. 

He is using the same volume of herbicide 
and using different LC50 values, so consequently that 
would be different. 

MADAM CHAIR: Mr. Castrilli, how is the 
Board to know how relevant this information is if we 


don't know with whether the substance sprayed or used 
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in the area of the undertaking is the ester or the 
amine formulation? 

MR. CASTRILLI: Madam Chair, we know from 
the evidence of these witnesses, who rely on the 
evidence on the MNR, that 2,4-D esters are sprayed in 
the area of the undertaking. That's the evidence on 
the record. 

MADAM CHAIR: It is always the ester 
formulation? 

MR. CASTRILLI: That's what we have in 
the evidence. I forget the page reference. 

MR. FREIDIN: I think, unless I advise 
you to the contrary, our evidence was that only the 
ester formulation is applied in Ontario. 

MADAM CHAIR: Thank you very much. 

MR... CASTRILL Ise »lhank you, Mr. Breidin,. 

Q. Can I refer. .you to Table 7-6. Let me 
refer you back to your evidence first, page 41. We are 
looking at the second paragraph under Buffer Zones. In 
the second full sentence you state that: 

"The available scientific data suggests 

that even direct contact of water 

surfaces with herbicides will have 

Minimal effects (slight behavioural 


changes) on fish because spray 


Farr & Associates Reporting, Inc. 


24 


25 


Eedy,Schiefer,Craig 38098 
Crsexe( Castriblt) 


concentrations are immediately diluted in 

the receiving water and would normally 

be below effect concentration." 

Is that still your evidence and is that 
your evidence in relation to 2,4-D? 

MR. CRAIG: A. Yes. 

Q. Can I now refer you to Table 7-6? 

A. Yes. 

Q. Which is at page 7-13 of what is now 
Exhibit te 225° 

Le Sr. 

Q. This is a table entitled Herbicide 
Concentrations in Water, and can you confirm for me 
that for 2,4-D ester the concentrations amount to 
between 0.7 parts per million and 1.3 parts per 
mel itone 

It is the right-hand column under Direct 
Spray, typical to maximum. 

A. Yes, I see that. 

Q. Is that your understanding of Weeks' 
findings? 

A. Yes, that's what I understand they've 
concluded, yes. 

Oem Andecansyvourconbirmstorememthavethe 


Hppersendect this ranges bors 274A ~Deestersmeetceor 
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exceeds the LC50 value for many fish? 

MR. CASTRILLI: Madam Chair, just for the 
Board's reference and, Mr. Craig, yours as well, Weeks’ 
definition of LC50 is found at page 6-17, if you wanted 
to refer to that. 

Q. Mr. Craig, to answer my question you 
would need to refer back to Table 8-18. 

MR. CRAIG: A. Yes, I have that. Yes, 
it's clear that the maximum concentration for 2,4-D 
ester on Table 7-6 exceeds the LC50s for the species 
listed in Table 18-18 -~ Pardon me, Table §-18: 

Q. Thank you. And would you also 
confirm that because 2,4-D may take one or more weeks 
to fall <O Nall .rre-— Soruy,  COmidal fe. omit ial ai 
concentration in water, there would be sufficient time 
for a fish to adversely react to such an exposure? 

Mr. Craig, it would help if you would 
relern vo fabless —1o. 

A. Yes, I see that table. I feel that 
when I went through the calculations of surface 
concentration and took into consideration, as I 
mentioned before, the dilutions available to depth, 
that in uSing the application rates that we were 
advised, which are somewhat lower than what Weeks was 


uSing, that there would be, for instance, in a two- 
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meter depth pond, which we've just discussed here, 
there is an opportunity for a thousandfold dilution in 
the water column. 

Soflecentainlyaftollowvallwoft the 
mathematics of Weeks' document and I understand his 
conclusions, but I still feel that there are those 
Opportunities for dilution in a standing waterbody of 
reasonable depth or a flowing waterbody. 

MADAM CHAIR: And what is the amount of 
time that the dilution will reach the thousandfold 
decrease? 

MROAGRAIG sSerinuthespond situation, it 
would depend on dispersion, and I think there the 
element of timeliness -- I, frankly, couldn't say how 
quickly that would occur. It would depend on a number 
of factors like rate of action, for instance, on the 
surface, but still I felt that the higher 
concentrations which in my estimate is even in the top 
ten centimeters would be one -- pardon me, .1l 
milligrams per liter would be towards the surface as 
opposed to direct in the water column and away from the 
lower end. 

So there would be a concentration radiant 
present and given some behavioural effects that we have 


also identified, there is an opportunity for avoidance. 


Farr & Associates Reporting, Inc. 


Eedy,Schiefer,Craig SSL01 
cr ex (Castrii1i4 


These animals do not pull station and wait for various 
concentrations of foreign agents to pass by, they have 
an opportunity to avoid. This is always an element 
that is present. 

DR. SCHIEFER: A. Madam Chair, that's 
not an insignificant point because the normal 
behavioural response of most of these fish species is 
in fact tojgo, to greater depth pingthe, Eacevoeany —— 
well, any environmental stress that they are 
uncomfortable with. 

So, if fact, while incomplete mixing 
would reduce the dilution of surface water, it would 
provide a refuge to fish in deeper undermixed waters. 

MR... CASTRILLI t25,0.) edits Gralovamiiist LOr 
the record, it is clear that you did not estimate 
levels of 2,4-D in surface water; is that right? 

MR. CRAIG: A. In my statement? 

Of Deavous poaoneee 

A. I believe I referred to some 
estimating. Where is that? 

MADAM CHAIR: Do you have a sense of how 
long it will take to complete your cross-examination, 
Mr ecto tlie 

MR. CASTRILLI: We break at noon, Madam 


Chair? 
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MADAM CHAIR: (nodding affirmatively) 

MR. CASTRILLI: It looks very clear now I 
will be into the afternoon. I would hope that I would 
be done by the afternoon break. I certainly expect to 
be. 

MADAM CHAIR: And Mr. Lindgren is 
estimating... 

MR. LINDGREN: My estimate remains at 
less than half a day. If I start after the afternoon 
break it is quite clear I won't finish by the end of 
today. 

MADAM CHAIR: But you would finish 
tomorrow morning? 

MR. LINDGREN: Tomorrow morning. 

MR. CRAIG: Mr. Castrilli, no, I haven't 
cited a specific concentration that I've located. I've 
referred to exposure concentrations... 

MR .CASTRELLI ce Q.  What=page: in your 
evidence are you referring to? 

MR. CRAIG: A. Well, I'm referring to 
page 39 to see if I have reported some exposure 
concentration there and, again, I have referred to 
Weeks. 

Q. Just so we are clear, Mr. Craig. In 


your answer to our Interrogatory No. 14, which is in 
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Exhibit 1232, we asked you: 

"What were the levels of 2,4-D in surface 

waters estimated..." and you indicated 
Enat< 

"The levels of 2,4-D in surface water 

were not estimated, but were taken 

from the literature." 

AS That ’sFrighte. 

O2 =8So yousdidn*’e dosany calcuratrons for 
this exercise; is that right? 

A. I have subsequent to this, but I 
haven't for this particular evidence. 

Q. Dr. Schieffer, you indicated that a 
behavioural response of fish to exposure to a toxicant 
would be to go to greater depth; is that correct. 

DR SCHIEFFER DY Vel “NO; =Psstaced? tiat—— 

Q. Sorry, I misunderstood you. 

A. --the response of a fish to an 
environmental stress is often to go to depth. 

Q. I see. Can you advise the Board, do 
most fish feed at surface as opposed to depth? 

A. Well, it depends to a large degree on 
the species. 

Q. Well, do some that we would be 


concerned about within the area of the undertaking feed 
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at the surface as opposed to a depth? 
A. Some would utilize surface water 
feeding, yes. 


Q. Thank’ you. 


38104 


MR. MARTEL: Can we go back, I am really 


having difficulty with this concept of this mixing once 


it hits the water, how long it is going to be before 
the concentrations starts to breakdown and to reach a 
level where in fact no -- at what depth and in what 
period of time do possible hazardous conditions -- at 
what time are they eliminated? 

I have no concept of how long this is 
going to take in a pond to dilute. Are we talking 
hours, are we talking weeks? I mean, the 
concentrations and traces are there, but once it hits 
the surface how long does it take? 


MR. CRAIG: I would rely on just 


‘experience I've had, some field experience with dyes. 


Well, a good example is some work we have done in a 
lake situation under fairly quiet conditions where a 
plume of dye would disperse into a meter of water 


within -- clearly within a 24-hour period and would 


disperse outward from that, perhaps a hundred meters in 


a day, through wave action and wind and surface 


agitation. That's a subjective indication of what I've 
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seen. 

DRevEEDY.: . Lothink ~a1f Sle could adda, Mr. 
Martel, that there are complicating factors that we 
wouldn't really understand, chemical factors such as 
just what the wnftinity of the 2,4-D is for watemras 
compared to a dye which is used as a substance of mix, 
and whether its jpures2, 4-D. or —— 1 'm nor Woe, but 
I think I have read that the 2,4-D is mixed in carosene 
aS a carrier and, of course, carosene would tend to 
Float on the surface. 

If the 2,4-D had a greater infinity for 
the carosene than the water, it would tend to not 
disperse so quickly, but I think there would be others 
with more expertise in that area. You would need a 
chemist. 

MR. CASTRILLI: Oo, Let ssmoveronns -Mr. 
Craig, can I refer you to page 43 of your evidence. We 
are looking at paragraph two. This under the heading 
of Direct Toxic Effects on Other Aquatic Invertebrates. 
In the second paragraph, you state that: 

"Existing literature suggests that the 

dietary level of the herbicides used in 

the timber management would not be toxic 
after spraying to other aquatic 


vertebrates. For example, the oral LD50 
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for 2,4-D in mallards ranges from 1,000 

to greater’ than 2,025 mg for 2,4-D/kg 

diet..." and there is a reference to 

Hudson, 21984 erpage °267 Ue. Yan/@asisuch, Sis snot “toxic to 
mallards at levels expected in natural 
habitats near spray areas." 

Is that still your evidence and your 
DOSTELON -iMr erGraig?. 

MRE CRALGGHMA Jar yes: 

Ove Can. refers youwto Table 6-2 in the 
Weeks study. It's page 6-3 of that report. This is a 
table entitle Acute Oral Toxicity of 2,4-D to Mammals 
and Birds. 

A. I'm sorry, Mr. Castrilli, what table 
number is that again? 

Osom lem sorny), Jc s.tabler 6-2) and¥page 
6-3 and this is in relation to the Acute Oral Toxicity 
of 2,4-D to Mammals and Birds? 

As Tey és- 

Osa Ands totbegingéatz thes bottoms of the 
table, ecanmyou, conti rmeforsmesithats Ghesacutes oral 
GOxIGieyeoc 2,4-DeineChukars =="chucars®are@atbird; sis 
thataer 1 ohit? 

MRR CASSIDY :paYes. 


DR. EEDY: They are sort of like a quail, 
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yes. 

O-ewal hank? youbee Sorry, Che actute oral 
toxicitveom 2,4-Diean) chucars: 1s between 200 and 400 
milligram per kilogram and -- let me just read them all 
and then I think you can answer all at once. 

For pheasant it's 472 milligrams per 
kilogram and for quail, Japanese quail and for pigeons 
for that matter, it's 668 milligrams per kilogram. 

Can you confirm that? 

MR. CRAIG: A. Yes. Those are the 
numbers in the table, yes. 

QO.» ’ Would! 1t be “fair, to Saythateain 
comparison to these other birds that mallards are 
really extremely insensitive to 2,4-D? 

A. Yes, they're more tolerant. 

Q. Mallards are more tolerant; is that 
right? 

A. That® si correct;ives. 

Q. iL will justrefer. you to page 6-4 of 
the Weeks report, it's the next Se urea sneer the first 
two sentences in the second full paragraph on the page, 
Weeks states: 

"In birds, acute oral LD50s range from 

472 mg/kg in pheasants three to four 


months old to more than 2000 mg/kg 
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in mallards four months old..." and there 
is a reference to Hudson 1984. 

"Toxic effects include excessive thirst 

and salivation, tremors, exhaustion and 

imbalance..." and again there is a 
reference to Hudson 1984. 

Do you agree with that conclusion, Mr. 
Craig? 

A. Yes, that's reasonable. 

Q. Mr. Craig, you and I have been 
discussing 2,4-D now for almost a day and you have 
referred the Board on numerous opportunities -- 
occasions in your written and oral material to the 
findings of Weeks and 2,4-D; is that right? 

A ayes’. 

Q. The Weeks study was prepared as part 
of an environmental impact statement on vegetative 
management techniques in the Ozarks; is that right? 

A. Yes. 

Q. And the Weeks study was meant to 
provide a risk assessment of the probable effects on, 
among other things, wildlife and aquatic species that 
could result from the use of 2,4-D, among other 
herbicides? 


A. Yes. 
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Q. Mr. Craig, are you aware of the 
decision of the U.S. Forest Service regional forester 
following the completion of the environmental impact 
statement for the Ozarks? 

You have been provided with a copy of the 
Record of Decision; is that right? It is the thin 
document. 

A. Yes, I have that. 

Q. Are you familiar with the Record of 
Decisionvas. | Uepeird bic Om jae Deus e © 

Perhaps I can speed this up, Mr. Craig, 
and I would refer you to page 7. 

MR. CASTRILLI: This is not a document 
you have yet, Mr. Martel, you will in a minute. 

MR. MARTEL: We are not going to get a 
copy? 

MR. CASTRILLI: -No, you are. 

Q. So you've had an opportunity to 
review this overnight? 

MR. CRAIG: A. I've looked at it 
briefly, yes. 

MR. CASTRILLI: Madam Chair, I would like 
to make this the next exhibit. 

Q. And, Mr. Craig, you have also had an 


Opportunity to look at the final environmental impact 
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statement which is Volume 1 from the Ozarks? 

MR. CRAIG: A. Yes. 

MR. CASTRILLI: Madam Chair, I would like 
to make these both the next exhibit. The Record of 
Decision refers to some portions of the final 
environmental impact statement and, in fairness to the 
the witness, it would probably be easier for him to 
have both. 

MADAM CHAIR: So we are making the Record 
of Decision Exhibit 1236? 

MR. CASTRILLI: Yes. 

MADAM CHAIR: And you have another 
document of the final decision? 

MR. CASTRILLI: Yes. 

MADAM CHAIR: Do you want a Separate 
exhibit number for that? 

MR. CASTRILLI: Yes. 

MADAM CHAIR: So Exhibit 1236 will be 
Record of Decision by the USDA Forest Service, Final 
Environmental Impact Statement of Vegetation Management 
in the Ozark/Ouachita Mountains, dated March 5, 1990. 

And 1237 will be the Final Environmental 
Impact Statement of Vegetation Management in the Ozark/ 


Ouachita Mountains, Volume 1, March 1990. 
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---EXHIBIT NO. 1236: Record of Decision by the USDA 
Forest Service, Final 
Environmental Impact Statement of 
Vegetation Management in the 
Ozark/Ouachita Mountains, dated 
March 5, 1990. 

~-—EXHIBIT NO. 1237: Pinal Environmental Impact 
Statement of Vegetation 
Management in the Ozark/Ouachita 
Mountains, Volume 1, March 1990. 

MR. GASTRILLI2° "Qs “Mri*Craig; Iam 
referring you first to Exhibit 1236, the Record of 
Decision? 

MR. CRAIG: A. Yes. 

Q. Are you aware that the U.S. forester 
for this region decided that 2,4-D would not be 
included as one of the herbicides to be used in the 
Ozarks? 

A. Mr. Castrilli, comparing the dates of 
these documents, 1 would=ike vowmakey rt clear = co tie 
Board that we did not have the benefit of this document 
when we prepared our evidence, so our evidence was 
based on the judgments in that regard. 

I see with this document that that is the 
case, yes. 

MR. MARTEL: Where is that conclusion 
found? 


MR. CASTRILLI: Actually, Mr. Martel, I 


was going to refer you to both the Record of Decision 
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and the Final Environmental Impact Statement which is 
NOWeGXI TOT 1 con 

Q. Firstly, let me refer you to page 7 
of the Record of Decision. We are looking at Item 1 in 
the middle of the page, the indented paragraph. Do you 
see that, Mr. Craig? 

MR, CRAIG?" A. “Iem;soOrny? EPage 7, yes. 

Q. Page 7 of the Record of Decision. 

A. Yes, I'm there. 

Q. It's the paragraph that begins: 
"Only herbicides with..." 

Do you see that paragraph? 

AY yYes, [ see that. 

Q. Let me just read the relevant 
portions of that into the record. 

"Only herbicides with least health 

and environmental risks may be applied 

and only at lowest effective rates..." 
And then there is a reference to page Roman numeral 
2-55 in the Final Environmental Impact Statement, which 
is now Exhibit 1237, and then continuing on with the 
reference at page 7: 

"The herbicides that may be used are..." 
and there tollows alist, <4. .Dicamba, sfosamine; 


glyphosate, hexazinone, imazapyr, 
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picloram, (only products formulated 

without 2,4-D)...'» sand .thensewo,other 
herbicide that are really not the subject matter of 
this hearing are referred to, and in addition a number 
of additives are referred to and the remainder of the 
paragraph doesn't really deal with the subject of 
Php RAO e 

Now, could I refer you to the Final 
Environment Impact Statement which is now Exhibit 1237, 
to just clarify this further ».andarefer you to Roman 
numeral -- sorry, page Roman numeral (iv-ii). We are 
looking at the bottom of the page, herbicides studied 
in this environmental impact statement. 

Do you see that, Mr. Craig? 

A. I see it, yes. 

Q. I am going to read that paragraph 
into the record and moving on to page iv-iii. 

"The risk assessment, Appendix A...." 
and, Mr. Craig, you understand Appendix A to be the 
Weeks study; is ithat right? 

A. Yes. 

MR. FREIDIN: I'm sorry, which page are 
we on? 

MR... CASTRILLI2» We. ares iV —iniie = SOrry, 


aE ish Lae (op dabulepihe es ile 
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MR. FREIDIN: Thank you. 


MRM CASTREL OT ae) “aANG,eMr.ecralg; le was 


just getting you to confirm that the reference to 


Appendix A there is the Weeks studyee use that “<coprect? 


Actually, coscontarmethatyeMr. Craig, the 


easiest way to do that would be to open Exhibit 1233-- 


MR. CRAIG: A. Yes, I see that. 


Q. --to the heading called Risk 


Assessment, Appendix A? 


A. Yes, I see that. 


Q. All right. You agree with me that 


that reference to Appendix A is, therefore, a reference 


to the Weeks study? 


Ape Yes. 

O87!) Now continuing, with * page iv-i1r;: 
"The risk assessment, Appendix A, 
discloses human and wildlife health 
effects of 11 herbicides, only fosamine, 
glyphosate, hexazinone, imazapyr, 
picloram, sulphur, sulphometeronmethal 
and triclopyr are being considered for 
USC. cee, 4-Diyaes 4D Pen palandstwo other 
herbicides "...are not now used in the 
Ozark/Ouachita vegetation management 


program and are not projected for future 
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use." 

Do you have any better information, Mr. 
Craig, with respect to that matter? 

A. Certainly not as far as this area is 
concerned. I see that they mention they are not 
projected for future use. It's not clear how it ties 
in with the risk assessment. 

Of SlLoalecaneneber you co: (x11) or 


EXD Dit 237% 


N= 


iP MmSOEDY aos 


= 


CASSIDY: Is there a (xii)? 

MR. CRAIG: I don't believe there is one; 
is there? 

MR. CASSIDY: Slt goes as" far as (viii); 
doesn Cait: 

MR. CASTRILLI: Oh, I'm sorry, the Roman 
numeral references are chapters. At the beginning of 
the report there is a series of Roman numerals which 
are sequential that form an introductory part of this 
LepoOnt. 

MADAM CHAIR: Which page is it, Mr. 
Castrid bia 

MR. CASTRILLI: 12. The head of the page 
would be Environmental Consequences. 


Q. I think you are there. 
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MR. CRAIG: A. I have that, yes. 

Q. All right. We are looking at -- the 
heading on the page is Environmental Consequences and 
we are looking at the third paragraph on the page. 

"All herbicides and additives 

investigated provide ample margins of 

safety for the public when applied using 
typical ratess and methods. However,. 
because 2,4-D..." and three other 

herbicides referred to, "...have lower margins of 
safety or pose possible environmental 
risks they were not considered for use in 
the Ozark/Ouachita mountains area. In 
general, worker exposure is reduced by 
aerial application." 

Now, the Record of Decision makes it 
clear that the forester was not prepared to use 2,4-D 
both as a product all by itself and also as a 
formulated product with picloram; is that correct? 

A. As I understand from Exhibit 1236 in 
the earlier reference. 

Q. That's your understanding? 

A. That's my understanding from that and 
the previous references. 


MR. CASSLDY-e5. masorry, Madam Chair, I 
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am just a little confused. The portion he read was in 
respect to human health and safety not with respect to 
the wildlife. 

PetrusteMrsCastriliig sc. poil tas nocead ig 
that was not to ask the witness to confirm anything 
with respect to human health because he is not an 
expert in that regard, that's the next panel. 

I am just wondering if you had made an 
error in referring to the wrong paragraph. 

MR. CASTRILLI: Well, in the previous 
reference I gave Mr. Craig was the iv-ii. 

MR. CASSIDY: The next section is the 
wildlife portion, though, which talks about having 
ample margins of safety from the wildlife perspective. 

MR. CASTRILLI: Well, the reference I had 
asked Mr. Craig to look at initially was page iv-ii 
which indicates -- which I have already read into the 
record, which indicates that: 

"The risk assessment, Appendix A, 

discloses human and wildlife health 

effectsnofell) herbicides one eandmrlen ei. 
lists the seven or eight they are going to use and then 
it lists the four that they are going to use. 

Op ARSE Melels reowenled een tuber (Siar rel 


MR. CRAIG: A... That's how I read it, 
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yes. 

Q. And one of the four they are not 
goingmtopuse 1s9274-Dwei s@thaterignt: 

A. Yes, it stands apart as a separate 
sentence. 9lt {seemed to=beva matter of almost policy or 
planning which I don't see that -- this doesn't tie in 
well to the risk assessment. 

Q. "Well, Mr. Craig, I thought we'd 
already discussed the fact that the Weeks study was the 
contributing document -- or a contributing document to 
the environmental impact study; wasn't it? 

A. That's my understanding yes. 

MADAM CHAIR: Mr. Castrilli, I think the 
point Mr. Cassidy made is the one that I understand are 
On page 12 in the large Roman numerals. The two 
paragraphs under wildlife following human health and 
safety say the point you are trying to make. 

MR CASTRILED Tel *m=sorry, L am just 
trying to pick out the page again or skip to the page. 
I'm sorry, I missed the point. 

MADAM CHAIR: You referred us to second 
category of human health and safety. 

MR. CASTRILLI: Yes. The only reason I 
referred to that page it because it's a clearer 


statement. 
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MADAM CHAIR: But it is not in the human 
health and safety, it is under wildlife, but you 
haven't referred to that yet. 

MR. CASTRILLI: Right. The reference 
there is to environmental -- this is under a general 
heading called Environmental Consequences, and the 
reference that I read into the record dealt with having 
lower margins of safety or pose possible environmental 
risks. 

MADAM CHAIR: And that was from human 
health and safety, but we are talking about wildlife; 
Eidhine 

MR. -CASTRIGLDS wYesi,, I don't dispute that 
there is a subheading called Human Health and Safety 
and a further subheading called Wildlife. 

MADAM CHAIR: Well, why did you read to 
us from Human Health and Safety? 

MR. CASTRILLI: Well, because it's under 
a general heading on environmental consequence, the 
entire page. 

MADAM CHAIR: Yes. 

MR. CASTRILLI: And also there's a 
reference to environmental risk which I don't take to 
be simply human health. 


MADAM CHAIR: Yes, that's right. a2 think 
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from what we have heard this morning we have been 
thinking about wildlife and endangered species and 
vegetation. That's what we have gotten out of your 
cross-examination, not human health and safety. 

MRe CASTRILLI SE m'sorry, Iswasn vt 
purporting to put a human health and safety question to 
this witness. If that was the impression left, that 
wasn't intended. 

MR. MARTEL: But the quote is from that 
section, I think that's the only point Mrs. Koven is 
trying to make. You quoted from that section as 
opposed to the section which we have been dealing with 
all morning, which is wildlife and fish. 

MRAICASTRILEU SS oTnat-serignt, Mr. Martel. 
I also referred the witness to page iv-ii which talks 
about risk assessment discloses human and wildlife 
health effects of 11 herbicides and those 11 herbicides 
include 2,4-D. 

MADAM CHAIR: Yes. 

MR. CASTRILLI: And the reference there 
is to the Weeks study which is the risk assessment. 

Q. Mr. Craig, do you have any better 
ineorma GlOoneunaneexnibite L250 ase=to the®future tise sof 
2,4-D in the Ozark Mountains? 


MR2SCRAIG®? MPA Tee Mr ot Castri li -’Madam 
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Chair, we have used some of this information, we've 
usedrother anformation.s. Lelookwat’——el vessndacated 
earlier that we were considering primarily normal 
operating practices and opportunities for -- or at 
least the probability of approved operating procedures 
and conditions. 

AndPie looks ons pages xii) eof. Exhi batalla 
under the same page of Environmental Consequences, that 
is page (xii), subheading Wildlife, and I see the first 
introductory sentence indicating all 11 herbicides and 
four additives provide ample margins of safety for 
terrestrial and aquatic wildlife when applied using 
typical rates of method, and I think that's consistent 
with my position at this stage. 

Q. Mr. Craig, if we read the second 
sentence in that paragraph under Wildlife, you will see 
that it indicates: 

"When applied at extreme rates, six 

chemicals pose risks to some species. 

Only three of these, hexazinone, 

triclopyr and limonene are proposed for 

use." 

The other three that aren't include 
2). 4=Deiis no iethateriogbht? 


A. Yes, I see that. 
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Q. Thank you. 

A. My feeling was that the extreme rates 
were used primarily to determine a degree of risk, 
that, as I indicated earlier, I feel the rates of 
application we were considering were a little lower, 
not a great deal but a little lower, and when we 
developed some more recent calculations, particularly 
in the aquatic environment, we determined that the 
quoted concentrations would be below effect levels for 
aquatic species. 

In the case of vertebrates that were 
discussed earlier, we considered ducks and aquatic 
invertebrate -- pardon me, aquatic vertebrate and not 
pheasants and quails and various other terrestrial 
birds. So there is a differentiation there, rather 
than leave the suggestion that we had considered those 
birds -- or exclude those other species. 

Qf mAnd, MriaCraig ,awe already have your 
evidence that the water concentrations of 2,4-D 
following direct application to a stream range from 2.1 
to 2.4 milligrams per liter which are concentrations 
greater than those found in Table 8-18 in the Weeks 
report wherein concentrations lower than that resulted 
imys~tqonseicans piskpoisnitsthaterrgnt? 


A. Well, we have identified that those 
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higher concentrations, the two milligram per liter 
concentrations, resulted following directed application 
and we would antic -- and we identified lower 
concentrations which are, I think, consistent with the 
Weeks report. They are different scenarios 

MR. CASTRILLI: Madam Chair, we spent so 
much time on 2,4-D I had forgotten there were other 
chemicals to deal with. 

Let me just briefly begin on page 24, Mr. 
Craig; of “your evidence, Exhibre 12223 

MR. CASSIDY: What page? 

MR.) CASTRIELI te0 Sorry, itt “se pager 24 

MADAM CHAIR: Mr. Castrilli, are we 
moving into the glyphosate? 

MR. CASTRILLI: I was going to say we are 
not going it alphabetically. Yes, we are moving to 
glyphosate. 

MADAM CHAIR: I am nee wondering, I know 
that there must necessarily be a lot of page turning 
and.going»back andaforthvand all’ that *soreé Pots thing 
with all these documents, do you think there is some 
way to -- is there some way of grouping these 
substances so that we can look at generally what you 
are trying to determine by looking at them all together 


Or is there a way of short-cutting -- are we going to 
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repeat this morning four or five times? 

MR. CASTRILLI: No, we are not going to 
repeat it four or five times. 

MADAM CHAIR: All right. I just wanted 
to make sure. 

MR. CASTRILLI: Just for reference sake, 
Madam Chair, so you understand why I have done it this 
way, these witnesses are organized their evidence in 
relation to the five herbicides and four insecticides 
by particular effect so that you don't get a picture of 
the product all in one place in their document, you 
find it broken up under various subheadings. 

I have taken you through all of their 
evidence in relation to these sub-areas one product at 
a time, but I don't propose to do it for all nine of 
them, in case you were wondering. 

MADAM CHAIR: How many are we going to do 
Ee LO Ti? 

MR. CASTRILLI: Probably just one more, 
actually. 

MADAM CHAIR: All right, thank you. 

MR. CASTRILLI: Q. Page 24 of your 
evidence, Mr. Craig, looking at paragraph 1 where you 
say that: 


Glyphosate..."is extremely adsorptive 
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to organic matter, and hence binds 

tightly .tossoiloaoer ichiin organic omar tens 

Do you see that paragraph. 

MR CRAIG tvs Awl es a I do. Secu, 
yes. 

Q. Let me just refer you to one more 
reference on the same page... You also.state sbhat: 

"In one reported study involving northern 

Ontario, residues of glyphosate in sandy 

soils had half-lives of 24 days..." 

A. Yes, I see that. 

O. wJUstuclariivs for meiesit syvoummaught, 
Mr.. .Craig, the concept..of, halfjlives ...This would mean 
that in, for example, three weeks one half of the 
glyphosate is still there, it's still found in the 
soil? 

A. That'Sanightass the original 
concentration would have been reduced by 50 per cent. 

0... And .can-.vou.-also, confirm for me that 
sandy soils typically have low organic matter content? 

fy. that, srakso ,truen 

Q. Would it be fair to say that the 
half-life of glyphosate could be expected to be longer 
in more organic soils? 


A. _Not necessarily. In more organic 
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soil there is an opportunity, Madam Chair, for 
additional bacterial communities to be available and 
also nutrients which will lend to the degradation 
process. 

So I don't think that would necessarily 
result in slower degradation and indeed result in 
higher degradation rates. Other factors would be 
important as well, temperature, moisture, oxygen. 

Q. I also understand from this page that 
your evidence is that glyphosate is not environmentally 
persistent? We are looking at paragraph 2. 

A. Yes. 

Q. And your evidence is also that 
glyphosate remains adsorbed to organic substrata on 
river bottoms and is not biologically available? 

A. Yes. That's primarily considering 
the partitioning effect of the compound, Madam Chair, 
between the water phase and a solid phase in a 
classical river or stream system and, therefore, there 
is less effect available in the water column in soluble 
form, 

Om ( Mree Craigyahelpeme! with) this? concept. 
If glyphosate adsorbs to organic substrata and is not 
biologically available; that is to say, I gather you 


mean not available to the microbes that can degrade it, 
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how can it also be non-persistent? 

A. I have used the term not biologically 
available perhaps in a broader sense, perhaps in a more 
narrow sense. I will explain. 

When I've used that phrase I've primarily 
been focusing on toxicity of that compound and the 
opportunity for the toxic effect to manifest BAR Such: 
the water column to the soluble phase, primarily 
because of the acute acting characteristics being done 
over more chronic and longer term effects. So I have 
considered that partitioning; that is, the compound 
will partition more to the solid phase than it will to 
the liquid phase and, therefore, removes that 
opportunity for exposure for animals in the liquid 
phase. 

However, the solid phase, essentially the 
organic® phase;als2also going? to tbe rich*in*-=< or is 
certainly going to have a higher concentration than if 
an indigenous bacteria is present, that is quite 
common, and bacteria can be esnenaeieg particles, and 
their association with sediments and solid phase 
material do indeed bring them close to these kinds of 
compounds -- organic compounds and, therefore, this 
increases the opportunity for them to interact and 


react and use these compounds in the substrate in the 
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degradation process. 

And, in fact, this is reied upon in 
typical treatment systems where there's a need to keep 
the organic content high, surface areas high so that 
there is an opportunity for association of the organic 
compound onto organic material and close association 
with bacteria dispute the degradation process. So this 
is the principle upon which secondary treatment plans 
are designed, as a matter of fact. 

So that perhaps explains the apparent 
contradiction in that sentence. 

Gen MretCraig;, Bhg leundernstood your 
answer, you said the chemical is available to the 
bacteria in the sediment? 

A. Yes. 

Os LEAL) isAavalrlablestorthesbacteria an 
the sediment, wouldn't it also be available to bottom 
feeding fish as well? 

A. Yes, it would. It would be available 
to those organisms in the bottom area. 

MR. CASTRILLI: Madam Chair, this would 
be on appropriate place to break. 

MADAM CHAIR: Thank you, Mr. Castrilli. 
We will adjourn for lunch and come back at 1:30. 


MR. CASTRILLI: Thank you. 
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---Luncheon recess taken at 12:00 p.m. 
—~=—On resumingvat 62:35, p.m. 

MADAM CHAIR: Please be seated. 

Mica tris 1.2 

MR. CASTRILLI: Madam Chair, I said I had 
one bit of housekeeping I wanted to deal with before 
the end of my cross-examination. I think I would like 
to deal with it just to get it out of the way. 

I would like to file the complete copy of 
what is currently Exhibit 742 which is known as the 
U.S. EPA guidance document for the reregistration of 
pesticide products containing picloram. 

What I would propose, Madam Chair, as we 
did with the two other exhibits I introduced in this 
matter last week, that we make the entire document 
Exhibit 742 and the excerpt that I filed in August of 
1989 Exhibit 742A. 

MADAM CHAIR: So this will be Exhibit 
742B? 

MR. CASTRILEI: _No. Actually what, I am 
proposing is that the full document be now described as 
Exhibit 742 and that the excerpt that I filed last year 
be retain on the Board's file and it simply be called 
Exhibit 742A. 


MADAM CHAIR: Okay. 
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MR> -CASTRELL Tse OF -=MPpa Craig; can V1 


refer you to page 25 of your evidence, we are looking 


at the second paragraph on the page. You state 


"The Environmental Protection Agency in 


the United States, in considering 


supplementary data available from 


metabolusmestudye(l9s6, Exhibit 729, p. 


12), indicated that the metabolic 


products of glyphosate (i.e., AMPA) do 


not pose any hazard distinct from 

the parent compound." 

Mow Cralg;*can- “you “confirm for “me 
what EPA said was that the rat metabolism study 
acceptable and that it did not fulfill your CPA 
requirements? 

MR. CRAIG: A. I'd have to check 
that to make that confirmation. 

OO) @tifikecan refertyou'sto'pagey—— 
D@wrll refer you to Exhibit.#/720. 

A. Yes. 


Ore shage ws atetthestop. 


Ree We w 
that: 
awGat 
that. of 
that 
was not 
back on 
SOrry, 


MRwECASTRIEDLISSMreoMartel, Exhibit 729 


is the full copy of the glyphosate registration 


document that I filed last week. 


OLSeMraeCraig, what’ wevare™looking* at -is 
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the topsos page 14 of Exhibit o7 19m “1 will Qusteread 


the paragraph into the record. 
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"The limited data available for AMPA do 
not suggest that this compound poses any 
hazard distinct from that of the parent 
compound. No studies are available by 
atrich to assess potential mutagenic, 
reproductive, oncogenic or chronic 
effects of AMPA. The need for additional 
testing of this compound will be assessed 
after the submission of an acceptable rat 
metabolism study with glyphosate." 


Do you have any better information than 


that, Mr Craig? 


MR. CRAIG: A. No, f Won 


Om il reternegyourcoypage, 30 of your 


this is Exhibit 1222. We are now looking at 


the. bottom) of;pages 0: imsexhront (222. 


A. Yes. 

QO. You state tthereswthat: 

"The U.S. EPA has reported that technical 
glyphosate can contain small amounts (0.1 


ppm)..." that's one tenth of a part per 


million, of N-nitrosoglyphosate (NNG)..." and that's a 


reference to Exhibit 729, page ll. 
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Wihvs- compound... sjeclawillereadathe whole 
paragraph into the record. 

"This compound is categorized as a 

N-nitrosoglyphosate compound, of which 

several are carcinogenic. However, there 

is no evidence that NNG per se is a 

carcinogen." 

bs thatistill your@testimony;eMrs Craig? 

A. Yes. 

Orpecanerrreter-youpcotexnubitn734; 

MR. CASTRILLI: Madam Chair, that's one 
of the exhibits I advised all parties and the Board 
yesterday that I would be referring to during the 
course of this cross-examination. It is an article 
entitled Health Problems Associated With Nitrates and 


Nitrosamines by William Laginski. It it looks like 


Chis’. 

MR. CASSIDY: We have got an extra one 
here. 

MADAM CHAIR: Can we borrow it, Mr. 
Cassidy? 


MR” CASSIDY veCertainly. 
MADAM CHAIR: Thank you very much. 
MR. CASTRILLI: (handed) 


MADAM CHAIR: Thank you, Mr. Castrilli. 
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MR. CASTRILLI: Q. Mr. Craig, we are 
looking at page 71 of Exhibit 734 and we are looking at 
the first paragraph -- or the top portion of the first 
paragraph under the heading Carcinogenicity of 
N-nitroso Compounds. Do you see that? 

A. Yes. 

O,e ek Wilh ust snead al port1lonesorechis 
into the record. 

"There seems to be no question that 

N-nitroso compounds comprise the most 

widely acting group of carcinogens known 

and are among the most potent. Since the 

First report of the carcinogenic action 

of dimethylnitrosamine in 1956, more than 

120 similar nitroso compounds have been 

tested for carcinogenic activity and more 

than 90 of them have been active." 

Do you have any better information to put 
before the Board with respect to that. Is that a 
proposition you generally agree with or have any 
knowledge with respect to? 

A. I have no different information from 
that. I think it clearly indicates that while many of 
them are -- have been demonstrated to have carcinogenic 


toxicity there are some that do not. 
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MADAM CHAIR: Excuse me, Mr. Craig, are 
nitrosamines volatile? 

MR. CRAIG: Some may be, but typically 
what I would do to answer that questions is vapour 
pressures for those compounds. 

MADAM CHAIR: I was just thinking in 
terms of pathways of exposure. I wasn't sure about-- 

MR. CRAIG: I would have to refer to 
those chemical characteristics. 

MADAM CHAIR: --ingesting nitrosamines. 

MRYIGASTRIELD: 220)" Mreeeraig? just 
turning back to the paragraph in your evidence at page 
30% 

MR. CRAIG: A. Yes. 

Q. We are looking at the third sentence 
at the bottom of the page where you Say: 

"However, there is no evidence that NNG 

per se is a carcinogen." 

Have you placed any evidence before the 
Board indicating that NNG has been tested for 
carcinogenicity and has been reported negative? 

AY GeNo, ale nave nots 

Q. We are still continuing with the same 
exhibit -- your evidence, excuse me. Page 31. We are 


now (Looking sat’ the “top of page“3l. You indicate that 
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although Canada has not -- or does not require tests on 
full herbicide formulations with respect to wildlife, 

",.esuch long-term tests are only 

necessary if environmental residues 

persist for long periods of time in area, 
soil, water and biota. To date, this has 
not been shown to be the case for 

either glyphosate, AMPA or NNG." 

Mr. Craig, aS a general proposition, 
would it be fair to say that a toxin can do damage even 
if it resides relatively briefly in the environment? 

A. That can be the case, yes. 

Q. Would it be fair to say, for example, 
a carcinogen can initiate cancer even if it is in the 
body a relatively brief time? 

MR. CASSIDY: Is he talking about human 
health effects or he is talking about terrestrial? 

If it is human health effects, that 
question should be deferred to the next panel. 

MR. CASTRILLI: Madam Chair, I am not 
talking about human health effects. 

In any event, this witness has talked 
about carcinogenic properties of several aspects of 
glyphosate and he has done it on page 30, for example, 


and in one other place I referred him to in his 
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evidence, so it seems he -- 

MADAM CHAIR: The Board assumes this is 
with respect to aquatic organisms and terrestrial -- 

MR. CASTRILLI: Yes, I am not putting the 
proposition to him in terms of human health. 

MReEEBCASSOTDY<eithank you: 

MR. CRAIG: Madam Chair, the issue of 
Carcinogenicity and mutagenicity is indeed a complex 
one and while I have some familiarity with it, first of 
all, I would like to make it clear it is not an area of 
specialty for me. 

However, my understanding is that a 
compound that is an initiator can alter a genetic 
material and that alteration can reside in the organism 
for quite some time with no resulting cancer 
developing. What it required is an alternative stress 
which is generally referred to as a promoter. 

Until that genetic message is promoted, 
encouraged to replicate beyond the normal rates of cell 
growth, that that: particular situation’ -- does that 
particular methodology become considered a cancer. 

So an initiated change in genetic 
material, while it may indeed represent a damage to a 
Parpwcularmcel’, Conminstance;mmay notkintfactuhavema 


detrimental effect on -- 
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MADAM CHAIR: We have heard evidence on 
Carcinogenicity and mutagens earlier from Dr. Ritter, I 
guess, that panel, but something that we haven't heard 
about is what is the meaning of a carcinogen with 
respect to exposure by fish and wildlife. 

What is the outcome of these organisms 
being exposed to a carcinogen? I mean, do they develop 
cancer or what -- 

MR. CRAIG: They can, yes. The studies 
that have been conducted primarily in the Great Lakes 
have indentified increased incidence of fish tumors, 
this is all primarily for fish, tumors and lesions. 

These have almost, without exception, to 
my knowledge, occurred in high density industrial areas 
and the class example of that has been in Niagara River 
area and there have been other studies that have 
demonstrated an association with general creeks and 
river systems and such. 

There is also a background incidence of 
tumors, there are incidents of tumors being reported in 
areas which have no apparent industrial inputs and they 
have been related to viral infections, but this whole 
study is somewhat clouded by the lack of clear 
cause/effect relationships because typically there are 


a great many other inputs for the systems, but that's a 
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manifestation, there are tumors or lesions. Typically 
they occur in fish that are older and towards the end 
of their life expectancy and typically well after their 
reproductive phase. 

So essentially from what I do know of 
this, they have an opportunity to recruit and establish 
their successive populations. 

MREeCASTRIUEIS= (OO Mr o@Graig, let's move 
on to page 36 of your evidence. We are looking at the 
heading Small Mammals and, as I understand your 
testimony on this page, what you are indicating to the 
Board is that intentional skip areas, which I 
understand to be untreated areas within clearcuts, 
would be an efficient method to maintain populations of 
small mammals in a manner similar to untreated areas; 
is that right. This is arising from aerial spraying. 

MR. CRAIG: A. Yes, that was a 
conclusion of Santillo, the author of that paper. 

Q. Now, I didn't see this particular 
conclusion in your executive summary of the report or 
generally in your conclusions, for that matter. 

be just want to be clear; Mr. Craig. | “Are 
you recommending to the Board that if aerial spraying 
is permitted for timber management that it should be a 


requirement of such spraying that intentional skip 
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areas be required as a condition to obtaining a spray 
permit? Is that what the Board should take from your 
conclusion on this page? 

DRewEEDY FAT] Tthink Zonet toCneem i 
Castrilli, that was actually the area that I was 
testifying on. 

O. =i mesorry, Lt the quest iOnuse — 

A. The habitat as it relates to the 
toxicity aspect and -- 

Q. I am pleased to have your comments, 
Dr. Eedy, if Mr. Craig) 1s not, theyappropriate sperson. 

A. I guess we did say in our testimony 
that there were indications of effects and largely in 
the short-term. 

Part of the concern I have with that and 
with Exhibit 1188 which you gave me to review, which is 
by the same author and I assume in the same study area, 
is these all refer to a three-year study and since they 
have not looked at the effects of what's going on 
beyond a three-year period after spraying, and the 
studies do report some species which are effected 
adversely within that short term, and they also report 
some species which seem to benefit from the spraying 
versus a control area, I found, to be honest, the paper 


is a little bit confusing as to the overall conclusions 
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and I certainly -- I know that in their paper they say 
that skipping areas can benefit those species which 
prefer the more diverse broad leafed kind of plants. 

I don't know that that conclusion can be carried too 
far after a three-year study. 

The other aspect I think within that is 
that if one applies, as I understand these licensing 
requirements or the 120 meter, et cetera, buffers, 
there certainly would be areas that would be skipped 
because of that. So I think that may be something that 
needs to be decided based -- and perhaps Santillo will 
continue to do his research in that area as the time 
passess on to see whether those areas recovered quickly 
on snot 

I would think that if the effect is three 
years and they recover quite quickly after that, it 
wouldn't be a significant effect in the long term on 
the forest and with the fact that these species -- what 
he is talking about are a reduction in activity or 
numbers, not necessarily -- I mean, there is not a 
total disappearance of any of these species. 

Q. Dr. Eedy, that sentence I read into 
the record a moment ago indicates that in the views of 
thepauchnors oOfeexhibitel222)° reporting upon the 


summary -- reporting upon the article paper prepared by 
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Santillo, that skip areas -- intentional skip areas 
would be an efficient method to maintain populations of 
small mammals. 

Pe ites lansefficient methods 16e1 tadas good 
idea. I want to be clear on your what. your position is 
one this2 7glties,in your evidence. 

A. We have virtually reported that 
Santillo et al suggested that intentional skip areas 
would be an efficient method to maintain populations of 
small mammals. That's what he said. 

O. = Well, «<thate®s) fines) bute=— 

A. What I am saying is that based on a 
three-year study which did have some not totally 
conclusive -- well, I shouldn't say not totally 
conclusive, there were suggestions that some species 
were differently effected, either positively or 
negatively. And based on the fact that there will be 
intentionally skip areas within the spray areas, 
assuming that there are some buffer zones and that sort 
of thing, I wouldn't see this as being, you know, 
really much of an area of contention, no. 

Q. 4,So) itis); a-good Adea, in your view? 

A. I think it's a good idea as to 
whethers oranote-=e you nknow,s DOWess Gnd flcaniee tesco) 


think is not really proven by the Santillo paper. 
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QO. Can Genefenayou to page 37, +the 
bottom of the page where you are referring to the 
papers by Holtby and Baillie in which they identify or 
suggest that the surfactant in Roundup may have been 
responsible for inducing temporary stress in fish, 
caged fish, and they talk about certain precautions 
that should be undertaken on the top of page 38 against 
the effects of the surfactant on non-targeted 
waterways. 

And we had a discussion yesterday about 
the utilization of buffer zones around waterways to 
protect against direct aquatic effects and I don't 
believe I asked you yesterday, Dr. Schiefer, whether, 
in your opinion, buffer zones would be critical in 
protecting waterways as described by you at the top of 
page 38 from the surfactant in Vision? 

DR. SCHIEPER 36 Ava Couldeyouszefer? me to 
the exact paragraph that you are referring to, please. 

Q. Let's begin with the document I am 
referring to. Were you at Exhibit 1222? 

A. (nodding affirmatively) 

Q. We are an the bottom of page 37 and 
the top of page 38. This is under the heading 
Glyphosate. And also -- I'm sorry, we are also talking 


about the second paragraph on page 38 where you refer 


Farr & Associates Reporting, Inc. 


Eedy,Schiefer,Craig 38143 
cr "ex (Castriiaay) 


no: 

"Utilization of buffer zones surrounding 

waterways, especially near fish spawning 

areas, will protect against direct 
aquatic effects." 

And my question to you is, is it your 
opinion that buffer zones would be -- are critical in 
protecting such areas, particularly against the effect 
of the surfactant in Vision/Roundup? 

A. Well, buffers zones would reduce the 
risk. I'm not sure I would say they're critical. 

O38 Car sltreferwyourt——“sorr yp wewwd UL 
stay with the same page for a moment. As we discussed 
earlier with 2,4-D, the Weeks study makes a connection 
between direct spray over waterways and pond spills and 
I understood from Mr. Craig that that analogy applied 
with respect to all of the herbicides considered by 
Weeks; isn't that right? 

MRi.s (CRAIG?2 Aloe Thermcalculations™——— 15 
that what wource. 

Q. The connection between direct 
overspray of waterways and the pond spill, the effects 
and the risk were deemed to be the same by Weeks? 

This is with respect to impacts on 


aquatic species. 
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AG Gi me@noursureys= 

Q. Let me speed this up by referring you 
to the Weeks report. We are looking at page 823 again. 

A. Yes. 

ME. CASS. DY27eExhibatelZ2Z337aMre 
Gastriiii? 

MR. CASTRILLI: Yes. 

Q. Page 823, the first paragraph on the 
page under Table 8-16 where Weeks indicates that: 

"In general, the risk to aquatic species 

is the same for the scenarios of direct 

Spraying at maximum rates and the pond 

spire: 

That's with respect to all of the 
herbicides that we see listed in Table 8-16; is that 
Pointe. 

MRE GRAIG: @cAtaivYesprthates my 
understanding of what that paragraph says. 

Q. And Weeks equates Significant adverse 
acute effect including death as being expected for all 
representative fish species from a spill into a pond 
for Roundup/Vision as well; is that right? We are 
looking at page 8-22. 

Ave Yes7ultseesthate 


Q. And do you agree with that statement? 
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A. Well,.I have some difficulty with it. 
I think earlier before our break, Madam Chair, we 
discussed the dynamics of mixing and the probability of 
a Spill in avsmaller pond, l would savyeagouesicetare 
pond, and while the mathematics holds and the logic 
appears straightforward, what this suggests to me is 
that there is a good probability of acute mortality 
occurring in streams as a result of overspraying and I 
certainly would agree with that in terms of glyphosate. 

My calculations would indicate a fairly 
large margin of safety with regard to acute mortality 
of aquatic species. 

Q. Excuse me, we are talking about not 
glyphosate here, Mr. Craig, but Roundup. 

A. Roundup? Same thing. 

OF eal Salts 

A. ,.Well, it"s.a formulation, of 
glyphosate, but even so I would look at the active 
ingredient and I would also take into consideration any 
additives which would be present in a lower proportion 
than the glyphosate itself. 

So my sense of effects would be different 
from this statement on page 8-22. 

Que Let Ss. look al page sa lj ite oe rable 


8-24. -— sorry ,. Table § —— iam not responsiblestors tne 
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numbering system in Weeks, I just call them as I see 
them. 

MR. CASSIDY: It is a rather weak 
numbering system. 

MR. CASTRILLI: I agree with you, it's a 
weak numbering system; however, it's the only one we 
have. 

OF ltaplewrs—24=1s-On page 8-33. Iniseis 
a table entitled Risk Analysis for Glyphosate RoundUp 
Formulation for Accidents and, as we discussed earlier, 
Mr. Craig, when Weeks is talking about an accident in 
the form a drum spill into a pond he is equating it 
with direct overspray; is that correct? 

MR GCRATGs* A. Ves. inate s what we 
discussed, yes. 

Q. Now, just looking at Table 8-24, the 
pond spill/direct spray scenario predicts 
death/significant risk for 11 fish species listed in 
Table 8-24 when Roundup is used; is that right? 

A. Vthate 's*correcc’ 

Q. And that's the rainbow trout, brook 
trout, large mouth bass, small mouth bass, bluegill, 
green sunfish, fathead minnow, gizzard shad, northern 
hogsucker and the mosquitofish, as well as the chain 


pickerel and we have heard earlier from Dr. Schiefer as 
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to which of those species are also found in Ontario. 

Now, can I direct your attention to the 
table on page 8-32 which is Table 8-23 of the Weeks 
study. 

A. Yes. 

Q. And can you confirm for me that on 
this table, which is a table regarding the risk 
analysis for Rodeo formulation of glyphosate for 
accidents, that no risks are predicted when an 
alternate glyphosate formulation, in this case Rodeo, 
is used? 

A. Yes. That's indicated, yes. 

Q. Do you have any better information? 

A. Madam Chair, I have assembled the 
information I suppose in a different manner and, as I 
said before, the approach in these two examples is 
certainlys.logucal: 

Q. Sorry, have you finished your answer, 
MrACGalg. 

A. ..Yes, I shave. 

Q. Just looking at page 8-22, this is 
under the heading Accidents, the first full paragraph, 
the third sentence states in part: 

"..eno Significant acute effects are 


expected for spills of Rodeo." 
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Do you see that? 

Am ats eC Ot ee lL Ons tecece. sok ay, 
I'm sorry, I have it, yes. 

Q. Do you have it? 

A. Yes. 

Q. Would you agree with me, Mr. Craig, 
if one were to use a glyphosate formulation in Ontario 
it would be prudent to use Rodeo rather than Roundup if 
we want to better protect fish species on the basis of 
the Weeks material? 

Ale WOUlLG song tLhe surface ote the 
evaluation it would appear to be a logical conclusion. 
My concern is, Since all of these effects we've been 
discussing are concentration dependent, used at the 
proper concentration I don't see that either one of 
them could be as not only effective used, but also as 
safely used. 

So just to refer to one formulation being 
safer than other, as a matter of course, I don't think 
LceapPLopulate ma lhesderinition of those, two, has) to be 
further explored. 

DR. SCHIEFER: A. I would like to add a 
little to that answer, if I may. 

Q. Please do. 


Am »Again,eiteseems like a situation 
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where the size of the pond that was selected is at a 
level where the threshold for the one herbicide shows a 
situation where you could indicate a significant 
effect; whereas for the other, there is an indication 
of no risk, but the size of that pond: for thiesspecies 
concerned is artificially small given what one would 
Pind in Uacube. 

SOmlc, in) -faCt, tine Select lon Omalor 
instance, a 10-hectare upon, 10 hectare lake, which has 
a better comparison with the situation for which fish 
habitat value guidelines have been determined, I 
suspect that the classification of no risk would likely 
apply to both. 

It seems that the differentiation between 
no risk and significant depends totally on an arbitrary 
decision of how large or small the pond into which this 
material is going to be spilled, the decision on that 
waterbody. 

Q. Dr. Schieffer, we don't have any 
information in the Weeks report, do we, about the size 
of the pond or ponds? 

A. We're given another dilution factor 
which determines the volume of water into which 19 
liters of material was spilled. Given that volume of 


water, one can quite easily assume a range of pond 
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configurations. 

MR. MARTEL: But the fact they are both 
the same size, what influence does that have? 

The chosen pond, the arbitrary figure is 
in fact the same for Roundup as for Rodeo; is it not? 

DR ogSCHEERER : O60! Skivieny icloses Galt 
appears to be very close. We are dealing with a one- 
to two-hectare pond. 

MR. MARTEL: What accounts, though, for 
one -- I think you've said that if it was a 10-hectare 
one the significant would change to no risk probably 
for Glyphosate/Roundup. 

DR. SCHIEFER: I'm not sure that's the 
case, but I suspect the calculation with additional 
dilution would likely put it into the no risk category 
as well. 

MR. MARTEL: Okay. And the point that I 
allmt ny ung -Co .qeteaten symthemract that athey are »both»—— 
one is no risk and the other one is significant at 
ponds of the same size. 

DR .& SCHITERER*: saw ess 

MR. MARTEL: What accounts for the 
difference? 

DRieSCHLEFER:s slathink Mr .?Craig?is 


better qualified to answer that. 
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MR. CRAIG: I would like to check, but, 
Mr. Martel, I would anticipate that the concentration 
and the activity of glyphosate used in the two 
formulations would be different, but I would like to 
check: thatioe. ive mgnotredmthat —— wee, Sthnaersetie 
approach I would take. That, to my mind, would appear 
to be one of the major differences. 

MADAM CHAIR: Mr. Craig, iS Rodeo -- the 
Rodeo formulation registered for use in Canada? I 
don't think we received evidence on that. 

MR @iCRATG: eaves 7 vledon. ty knows, =i 
can't -- I wouldn't say either way, Madam Chair. 

MR @ CASTRILLIS=/e O88 Mr. Craig, asnitt 
what accounts for the difference the surfactant in 
Roundup also known as POEA, which is evidence we have 
had) on thes record jfor about way year mow? 

MR... (CRAIG sis ALearl ‘“menots.certain. 

O% sWellsfvyout refer to St by a nomen —— a 
different nomenclature, but you refer to it in your 
Holtby reference as MON 0818 and we have other evidence 
on the record that what MON 0818 is, is a surfactant 
called -- the acronym is POEA? 

A. Yes, we've also cited two 
different -- another author, Chapman, who conducted 


studies with Roundup and indicated that they would 
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anticipate no acute toxicity hazard with the same 
product. 

So I would conclude that in a similar 
Stltualionecnatecice—— si 1rstrortwall sy, “Lanote=that 
surfactants can be problematic, they can be toxic. 
What this suggests to me is that the level of 
surfactant, the concentration of the surfactant is in 
the marginal level to produce stress. 

SOmledon Uden yaciiatwtne=surlLac tale inl 
itself cannot be toxic or produce adverse effects or 
some behavioural responses. I have conducted tests, 
for instance, and I know that surfactants can produce 
those kinds of results. 

DR. SCHIEFER: However, Mr. Castrilli, 
regardless of the source of the toxicity, clearly the 
differential in the two tables relates to the different 
GE50s." The LC50" for~Rodeo 1s less than=the -be50"for 
Roundup. So I don't think there is an argument that 
there is a differential LC50 for the two. 

The question is, it depends on the size 
of the waterbody into which you spill this material 
into and if you select a small enough waterbody, then 
TeTdoesn t matter Now Tow therbCo0. 1s, you could™=stilt 
create a table that has a significant effect. 


Ove te amenocesureyeDr. osChterer, *that 
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we -- in fact, I am certain and maybe you can confirm 
this for me, but we do not know what the size of the 
body of water was that Weeks used; isn't that right? 

You have simply made some guesses on 
Exhibits 1235A and B and that's all we have, we have no 
hard information as to the size of the ponds. 

MADAM CHAIR: We have the level of 
concentration byavolume.» practically, —=— it 1 Setaurly 
close to that volume, whatever the dimension of it are. 
Who knows whether it is deep or shallow or whatever, 
but by volume you have to get that concentration and if 
there is nothing else but water in that pond, then we 
would assume that's essentially the volume of water in 
the pond. 

DR. SCHIEFER: Given that known volume - 
the volume is not a guess, because we are dealing with 
the dilution factor - then it can either be ina 
relatively small surface area relatively deep pond or a 
relatively large surface area shallow pond, and we have 
provided figures for two very reasonable assumptions on 
depth, unless this is a pond that's one-meter deep and 
perhaps three hectares in size, in which case it would 
almost certainly contain no fish because in Ontario 
that would freeze right to the bottom in the winter. 


QO, »but all we, haves trom you, Dr. 


Farr & Associates Reporting, Inc. 


24 


25 


Eedy,Schiefer,Craig 38154 
cr ex (Castrilti) 


Schiefer, with respect to that is what you have told us 
during the course of this cross-examination; isn't that 
right? 

There was nothing that you dealt with in 
your written evidence; is that correct? 

A. It to me is a reasonable 
interpretation of the information we're given for the 
volume of water in a pond. 

Q. And all of your argument on this 
point 1S predicatedton dilution ustthat enight? 

A. The data in this table is predicated 
oyet EY Gli bhesweyeye 

Q. Mr. Craig, you said earlier that one 
study said that the surfactant in Roundup was a 
problem, another study said it wasn't. 

Just note that on page 37 you refer to an 
auticle byeFrolmarnnmlo j9yeancartrel eébysSeryigzir iin £9387, 
which is Exhibitevi27jeand agiunther santicle byewam; 
1989, all of which indicate that the surfactant which 
is the inert -- one of the inerts in Roundup, also 
known as MON 0818 and also known as POEA, are more 
toxic than glyphosate; isn't that right? 

MADAM CHAIR: Excuse me, Mr. Castrilli is 
CharvePOmi nit ralivA2 


MRC CASTR I GinlvaweNQ,s) CuGmPORA mmc Lt..S 
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polyoxyethyleneamine. 

MADAM CHAIR: Thank you. And the first 
one was MON... 

MR. CASTRILLI: Actually, it's page 37 of 
Exhibt 2222, 1t somexe to the, last, paragraph Under. 
the first paragraph under glyphosate, MON 0818 and 
there is other evidence in the record that MON 0818 is 
the surfactant -POEFA. 

MADAM CHAIR: Thank you. 

MR CASTRIULISs-0., So, Mo. Craigystsne 
it clear that there is little doubt that the surfactant 


is more toxic -- is what makes the Vision formulation 


Of glyphosate more toxic than Rodeo? 


MR. CRAIG: A. Well, what I say here is 
that the surfactant per se will have a lower LC50 than 
the mixture of glyphosate and surfactant. That's what 
I said there. 

OW; What you say in the fourth Line ss 
that the Surfactant fraction of Roundup is more toxic 
than the mixture? 

Aw YeS,. Chat “S correcc. 

- So that's what makes Roundup toxic? 


Q 

Aw Well, no =- 
O27 OF MOre ECOxIC 1? Ssnould say? 
A 


——TnencOxnLCloy me uOml i Sel ser 
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Q. What makes Roundup more toxic is the 
Surfactant, isnt thatewhat: yous.says.ingthatedine,.~and 
isn't that what those exhibits all indicate and also 
isn't that what Weeks indicates? 

A. I would anticipate that it enhances 
the solubility of the glyphosate and does have an 
inherent toxicity, yes. I'm sure it's added to the 
glyphosate to improve the efficacy of distribution or 
penetration. 


O. silteseampsurfacemacting-agent;-asn’ t 


Lita? 

Aus eX 2S,5 thateseright. 

Q. Now, Dr. Schiefer, one more time on 
ponds. As I understood Weeks' testimony -- What weeks' 
evidence -- Weeks' report at 8-23: 


"In general, the risk to aquatic species 

is the same for the scenarios of direct 

spraying at maximum rates and the pond 

spilial 

So what we are talking about there is not 
pond spills only, we are talking about direct sprays 
and the direct spray scenario is not necessarily a 
direct spray onto,a, pond, sisnet that, right, at.simply 
happened to result in-the same risk to aquatic species; 


istmtethat. rights 
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MR. FREIDIN: Sorry, what page are we 
looking at? 

MRe CASTRILLI?*” 6-23. 

MRS EREEDIN:: * 2727. 

MRe*CASTRIGGI-n ~25.. 

MADAM CHAIR: Mr. Castrilli, I think I 
asked you before but I forget, where are the rates of 
spraying that -- where are the assumptions about spray 
rates in the Weeks -- 

MR. CASTRILLI: I think they are found in 
Tables.8) ino. — 


MR. FREIDIN: Table: 7-23).on page, /-—61,,)1 


think. They describe typical rates and maximum rates 


for the various herbicides. 

MR. CASTRILLI: Yes. Then, Madam Chair, 
they have herbicide concentrations in water from direct 
spraying on Table 7-6. There is a typical and a 
maximum. 

MADAM CHAIR: That still doesn't tell me 
what the rates of spraying are. It tells me how often 
they would spray and it tells me what the 
concentrations would be after spraying. 

MR. CASTRILLI: The application rate was 
the one that I think was referred to just a moment ago 


on Table 7-3, page./-—6.. 
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MADAM CHAIR: Okay. Thank you. 

MR. CASTRILLI: They are in kilograms per 
hectare and also pounds per acre. 

MADAM CHAIR: Thank you. So this is the 
ground mechanical application? 

MR CASTRILLI: =“ “Thavroer ight: 

MADAM CHAIR: And the assumption Weeks 
makes is that the rates are higher for aerial spraying 
than ground and mechanical? 

MR. CASTRILLI: I think the assumption he 
makes is indicated in two places, that the 


concentrations in water from aerial spraying will be 


greater than they would be from ground spraying, and I 


believe I read that passage into the record yesterday. 
As to whether the actual application rate 
for aerial is greater than ground, I don't think it is 
actually indicated. 
MADAM CHAIR: Thank you, Mr. Castrilli. 
Q. Now, Dr. Schiefer, returning to page 
8-23, Weeks says: 
"In general, the risk to aquatic species 
is the same for the scenarios of direct 
spraying at maximum rates and the pond 
spi ee 


Now, my question to you was: The use of 
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the pond spill analogy by Weeks is simply to indicate 
what the risks would be and whether they are 
Significant or not as outlined in the various tables 
thatiifoblow jeisnineethategiaghtpapum when he uses the 
direct spray analogy he is not talking about direct 
spray onto <a spond: 

DR. SCHIEFER: A. That may well be the 
case. However, my response related to your question as 
to whether these fish species occur in Ontario, and 
that was expanded to the concept of whether in fact 
they would occur in ponds as small as the one he is 


uSing in his particular analogy and my response was 


thatatheyswouldenotmnormallyfoccur si nwa pond wor tthat 


size. 

Q. I understand your response and what I 
am asking is, isn't it clear from page 8-23 what he is 
doing, however, is equating the risk to aquatic species 
as being the same for the scenarios of direct spraying 
at maximum rates and the pond spill? 

He is not saying that direct spraying 
would take place on necessarily a pond, all he is 
Simply indicating is that the reader can look at the 
various tables, such as Table 8-18 for 2,4-D and 8-24 
for Roundup, and see what the risks would be; in other 


words, you can look at that table as if it said drum 
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spill into pond/direct spray not necessarily into a 
pond? 

A. Well, that may well be the analogy he 
is trying to make. My concern is that if the analogy 
is impractical in terms of reflecting what would occur 
naturally, then I don't see the value in the analogy. 

Ow, Lhatismhiunes 

MR. CASTRILLI: Madam Chair, I will move 
On. 

Q. Now, Mr. Craig, yesterday we -- Madam 
Chair, one moment's indulgence. 


Sorry, Mr. Craig, I need to refer to your 


interrogatory responses again. Page 13. 


Madam Chair, that's Exhibit,1232. 

We asked you, with respect to the last 
sentence on page 38, three questions: How have stream 
water concentrations been estimated, what 
concentrations are expected under normal forestry 
operations and how large is the safety margin referred 
ah 

And just looking at your answer to (b), 
with respect to the concentrations expected under 
normal forestry operations, your answer was: 

"Below 270..." Is that micrograms per 


liter? 
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MR. CRAIG: A. That's correct. 

Q. "...in streams and below 1,088 

micrograms per liter in standing pools. 

These are maximum concentrations 

immediately after application. " 

Can I just refer you in the Weeks study 
to Table 7-6. Just looking at those figures that you 
produced in the response to that interrogatory and 
referring you to Table 7-6 on page 7-13 of the Weeks 
study, this is with respect to Roundup, and looking at 
the direct spray typical maximum scenario, would you 


agree with me that the -- under the Typical Spray 


scenario that .276 parts per million is around the 


1/5th 4EC50'4for Roundup? 
A. U-Rnnote toovsure: thati a tesa Leehink 
it orilower -than@thats bute. 


Q. It might help if you referred to 


Table 8-24. 

RP SSOLry) Tables. 

O° *Table 8=24@onv page d-ss. 

AY ® Yes i havens-249e PRight. 

Qv™ And your answer “1s ... 7 

A. Well, the LC50 is, say, about one 
per -- one milligram per liter and 1/5th of that would 
be -- okay, I will agree with you. 
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Q. Your answer is yes? 

A. I will agree with you, yes. 

Q. Can you confirm for me that the 
maximum spray rate of 0 -- under the direct spray 
scenario of 0.736 parts per million exceeds the 1/5th 
LC or EC 50 for Roundup? 

A. Yes, it would be the LCS5O. 

MADAM CHAIR: Mr. Castrilli, could you 
just go over that number again, please? 

MR. CASTRILLI: 0.736, Madam Chair, is 
the number in the last column on Table 7-6 under 
Roundup under the direct spray maximum scenario. 

Q. And, Mr. Craig, your answer was yes? 

MR. CRAIG: A. Yes, yes, yes. 

Q. Now, I just wanted to deal with a 
matter, Mr. Craig, that we discussed briefly yesterday 
afternoon and I believe we both indicated that it would 
be best to defer until we had a copy of the particular 
article we are referring to. Do you have a copy of 
Holdway and Dixon? 

AX Yes?,*+1 do. 

Q. Which is actually referred to in your 
evidence at page 38. 

A. Yes. 


Q. And I believe I had asked you 
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yesterday whether -- actually, Madam Chair, perhaps 
this would be the appropriate time to introduce this as 
the next exhibit. Would that be Exhibit 1238? 

MADAM CHAIR: That's Lon t eM ce 
Castrilli. 
=-—~EXH LBL. NO wel 2oo. Article authored by Holdway and 

D1xon. 

MR SCASTRILL se sgeAnd, Mo. Codi gwas. 
believe I had asked you yesterday whether Holdway and 
Dixon had done their tests on acute toxicity of 
glyphosate on the active ingredient only or whether 


they had done it on the full formulation, and in this 


regard can I refer you to page 65 of what 1s now 


Exhibit 12382 

MR. CRAIG: A. Yes. 

Q. And we are looking at the right-hand 
column, the second full paragraph on the page, the 
paragraph -— sorry, the second full. paragraphyong the 
right-hand side of the page, the paragraph begins: 
eTHe]pLOtoCcol 7... 

I just want to skip down to about midway 
in that paragraph where it says -- 

MR. MARTEL: What page are we on? 

MR. CASTRILLI: Page 65, the right-hand 


column. We are about halfway down the paragraph on the 
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right-hand side with the sentence that begins: Since 
glyphosate..." 

Q. Do you have that paragraph, Mr. 
Craig? 

MR2e GRALGsS AE ttVese tlicdo. 

Q. The sentence reads: 

"Since glyphosate is highly water 

soluble, no toxicant carrier was 

required." 

Can we take it from that sentence, Mr. 
Craig, that for the purposes of the experiment that's 


reported in the Holdway and Dixon article that the 


people involved in the biology department on this 


project did not use Roundup or Vision, they used the 
active ingredient glyphosate itself? 

A. Yes, that's what I understand. 

Q. And we're concerned about the 
toxicityvosL thes@iullp~porodtcty Tineluding <¢thersunfactant 
POEA and Roundup, this particular study doesn't really 
help us; does it? 

As ov ier 

Q. In determining risks to aquatic 
species from the use of Vision? 

A. Well, I think it's useful and 


help£ud.oeltgdoesnttmincludesthe..surfactant, ‘that's 
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true, but Sethinks stil sthink? ot Ysthelplul eee Ss a 
useful article when referring to glyphosate levels in 
water and effect concentrations. 

O. So it's helpful in “termsmon 
glyphosate in water? 

A. Yes. 

Q. It is of no value with respect to 
Vision in water; is that right? 

A. Well, not entirely. 

Q. Well, where, Mr. Craig, in this 
article does it deal with Vision? 


Asoy WElL Si te'haso=-"it's! Justsatbat of 


a -- I wouldn't exclude it. I think it provides 


information and I think we've identified that the 
surfactant does have some effect on this formulation. 

OnfiwThatist fine, thank you. 

A. I referred to that. 

OerirThatYstigne:@eAnd, Mr .<Craigqys can you 
just confirm for me that in the Record of Decision for 
the U.S. Forest Service for the Ozark Mountains, which 
is Exhibit 1236, the regional forester in charge 
decided that there would be no aerial spraying of any 
of the herbicides they were proposing to use, including 
Roundup -- or including Vision, excuse me? 


A. Could you direct me more 
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specifically, Mr. Castrilli? 

Q. We are looking at page 13 under the 
heading Aerial Spray, the last sentence: 

"Therefore, I am not allowing aerial 

applications of herbicides in the 

selected alternative..." 

As we indicated earlier, Mr. Craig, what 
that indicates is that of the products they are 
prepared to use, which include glyphosate, the regional 
forester is not permitting aerial spraying. Is that 
your understanding? 


A. It's not clear to me where your 


reference to glyphosate and Vision are coming from. 


Ota pels Sorry; Sif youRlook@at “the*top 
Obe-—erfiyourlook®atepager/ » Mert tCraag: 

A. Yes. 

Q. What we are looking at on page 7 
under Item 1 is the paragraph I read into the record 
earlier. 

Ay teYese 

Q.- When you look at that paragraph you 
see that the regional forester identifies the 
herbicides he is prepared to permit to be used-- 

Az-eYes:, 


Q. --in the Ozarks and one of the 
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products he indicates he is prepared to use is 
glyphosate? 

Awe Yes." D'see.: 

Q. And the others that are there? 

A. Mm-hmm. 

Q. But in using them, he is only going 
to) permith groundiisprayiwng i snvusthat! right? 

AnewmAgain 21 Mmehaving diitreunlty™ just 
putting that together with the limitation of the way 
thet application’ As@carnrived out rae + dont wee ttre thar 
paragraph. 


Q% IMri@Craig; son page 7, the reqional 


orestern dent iivesuthetsevensor@ergntaherpiciges that 


he is prepared to -- he is prepared to allow the use of 
in the Ozarks? 

A. ~Yes~ 

Q. And on page 13 he says: 

"Even with respect to those products, I 

am prepared to permit the use of..." 

He will not permit the use of them 
aerially. Is that your understanding? 

Avmaves7@okay, S'secerty SoThatvs nis 
conclusion, yes. 

Ome sihanki yous 


MR. CASTRILLI: Madam chair, those are my 
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questions. 

I don't think I have any other 
undertakings to file at this time. I believe I have 
one left and as soon as I can find it on the 
transcripts I will produce it. 

MADAM CHAIR: Thank you very much, Mr. 
Castr i leis, 

Are you ready to proceed Mr. Lindgren? 

MR. LINDGREN: Yes, if I could have a 

moment, Madam Chair. 

Madam Chair, when you asked me this 


morning as to how much time my cross-examination might 


be, I think I might have indicated less than a day. I 


should have said less than half a day. So I will take 
the remainder of today and a portion of tomorrow 
morning. 

MADAM CHAIR: Thank you, Mr. Lindgren. 
CROSS-EXAMINATION BY MR. LINDGREN: 

Q. Now, yesterday Mr. Craig indicated 
that he was not familiar with the forest management 
practices in this province and picking up on that, Dr. 
Eedy, I would like to know whether or not you have been 
involved with any timber management plans or the 
preparation of timber management plans in this 


province? 
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DR. EEDY: A. I haven't been involved in 
the preparation of timber management plans. I have 
been involved in reviewing practices from an 
environmental or a wildlife -- 

Q. These are timber management 
practices? 

A. Yes. 

Org Okay,el willie turn tolthat+iun a 
minute, but if I understand your answer correctly, you 
have never been retained by a company to actually 
assist in the drafting of a timber management plan? 


A. No, we're not planners; that's not 


what we are. 


Of Tiecoulaturm to your Cv. whiche ic 
found at Appendix a of your witness statement, at (vi), 
you outline your previous experience in wildlife 
studies and I take it this is a fairly complete list; 
So oenOte 

AR WI? Parrly complete, wes. 

Q. Okay. And I have reviewed this 
portion of your CV and it seems to suggest that you 
have been involved in the study of wildlife impacts 
associated with mines and Hydro proposals and 
pipelines. Is that a fair summary? 


A. I think I have been involved in 
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wildlife impacts and a fair number of other types 
besides that, yes. 

Q. But that seems to constitutue the 
Majority of your work? 

A. That's some my experience, yes. I 
don't think they are the sum total of my experience. 

Q. Okay. My review seems to suggest 
that the bulk of this work has occurred outside of 
Ontario; has it not? 

A. I think that's quite a generalization 
in the, I guess, 16 or 17 years that I have been 


involved. I have done a lot of work in Ontario, I have 


done a lot work throughout Canada and also some work 


outside of Canada. 

Q. Well, I have counted the number of ° 
studies that I could identify as Ontario or Ontario 
related and I came up with a number of approximately 
seven, and then I counted the remainder of your studies 
outside of Ontario and I came up with a figure that's 
approximately twice as large, 13 or 14. 

So would you agree with me that the bulk 
of these studies seem to have occurred outside this 
province? 

MOBPASsuming tchatyoumicount wWs@correct. 


Some of the studies I think have occurred -- well, 
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okay, yes. I haven't counted them, so I can't... 

Q. As far as I can determine from this 
list, there doesn't seem to be any mention of any 
scientific studies of the wildlife impacts of timber 
Management activities. Those studies that you have 
just referred to a few moment ago don't appear to be 
referenced, so my question to you is: Have you been 
involved in scientific studies in Ontario of the 
impacts of timber management on wildlife? 

A. I've been involved in studies that 
have looked at the impacts of timber management, as 
well as some of the other various aspects relating to 
timber management. 

Q. And this is in Ontario? 

Awe DInsOntario7 

Q. And where are these referenced in 
yYoureGyi2 

A. Again, I don't think every study I 
have done in the last 17 years is referenced in my 
CV -— 

Q. Those kinds of studies would have 
been relevant to this proceeding; would it not? 

MR. CASSIDY: Let him answer the question 
first, he was still talking. We keep getting into this 


Situation and the witness should be given the 
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opportunity to answer the question fully. 

MR. LINDGREN: Q. Dr. Eedy, this is a 
panel dealing with the impacts on wildlife as a result 
of timber management activities. You don't think it 
would have been relevant to list that kind of 
experience that you have? 

DRY BED: (Ay TOne cofiithe things! tried 
to do is list very recent experience. In Ontario, I 
have not within the last few years been involved in a 
study directly looking at wildlife impacts of timber 
management. 


I have been involved in studies looking 


at timber in areas that have been cut and have had 


timber roads in them and looking at what the effects of 
these were as part of a baseline study. I was involved 
in particular in one study that I was doing north of 
Wawa in an area that had been cut and looking at the 
effects of access roads. 

Q. So that was the impact that you were 
looking~atye the impactsofgaccess Sroads? 

A. Yes, that's one. I have been 
involved in studies, so 16 years ago I was involved in 
studies in northern Ontario looking at timber 
management impacts and mitigation. I have been 


involved in a number of studies in other jurisdictions 
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in the boreal forest looking at the same thing which 
would involve the same species and the same type of 
activities in more recent times which -- some of which 
are referred to here. 

Q. Okay. Can you undertake to provide 
me with a list of all studies that you have been 
personally involved with that relate to timber 
management -- the impacts of timber management on 
wildlife? Is that an undertaking that you can provide? 

A... Wes} titeiwould? bees -canitcetpronise 
that I can produce that instantly. As I said, in the 


last 17 years I have been involved in sometimes 10 or 


A5usbudies  anvattyear2vel don’t =——"1 twould*have "to sit 


back -- and I'm not even sure that I remember some of 
thesithingsyi didwivayears* ago specifically -=1>—— 

QO. WATe You] sorry? 

A. Certainly I will do the best that I 
could. I can't promise that I would be able to produce 
those right now because I'll have to get back to my 
office and have the time to look up all of these 
studies. 

You want only studies in Ontario-- 

OL AciCorreck: 

A. --oOr studies within the boreal forest 


area which would be comparable? 
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Q. Just Ontario, please. 

A. Just Ontario. There is very little, 
from a conclusion point of view or an expertise point 
of view, difference between, say, the boreal forest in 
Manitoba and the boreal forest in Ontario and the 
boreal forest in Quebec or the boreal forest in 
Labrador, all of which I'cw have done studies relating 
to timber harvest activities. 

Q. We will address that issue in a few 
moments. Did I understand you to say that your 
involvement -- 


MR .UFREIDIN: | ®Do®I®take’it*the 


fundertakangilist?juste-—shesguist®wants- Ontario? 


MR. LINDGREN: Ontario. 

Q.- And did I understand you to say that 
most or all of these studies occurred 15, 16, 17 years 
ago, you haven't done anything within the past decade? 

DROJEEDY Tae Ate eihat. wasnecewhatPitsaid. 

Q. Okay. Have you done -- 

A. I said that the studies that come to 
mind immediately, which are directly involved in timber 
management, and -- you know, many of my studies 
involved issues which certainly relate to timber 
management things which would cause similar effects. 


Q. The impacts of a Hydro proposal would 
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have similar impacts? 

A. The impacts of a Hydro proposal, of 
clearing reservoir areas for Hydro's proposals which I 
have done a fair bit of work -- 

On) iISsait3 yoursevidencesthatothose 
impacts are absolutely identical? 

MR. CASSIDY: I think his words were 
Similar effects. 

MR. LINDGREN: I am asking him another 
question. 

DR. EEDY: I don't think there is any 


evidence that impacts are going to be absolutely 


identical of timber management activities in different 


parts of Ontario either. That's why -- one of the 
reasons why we have recommended that a lot of the 
decisions on clearcut management and the guidelines, 
such as the Moose Guidelines, should be interpreted on 
a site species basis relating to which species are 
within each particular area and that sort of thing. 

MR. LINDGREN: Q. Have you conducted any 
scientific studies of the impacts of timber management 
on wildlife since 1986? 

DR. EEDY: A. I'm right at the moment 
conducting studies on the impact of a fairly 


Significant timber management activity on wildlife in 
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the boreal forest. 

O.LSinvoOntarioe? 

A. Not in Ontario, in Manitoba. 

Q. Okay. And is that the only study 
Since 1986? 

A. I studied the one I referred to in 
the Wawa area since 1986, the study of clearcutting 
effects on wildlife in the reservoir areas I have done 
Since 1986 - 

Q. And that was with respect to a Hydro 
proposal; was it? 


A. It was with respect to a Hydro 


proposal. 


Q. And that's not timber management; is 
at 2 

A. It's not timber management, but it's 
basically the same activities. 

Q. I'll leave that. Just one final 
question, have you conducted any scientific studies 
within the area of the undertaking on the effectiveness 
of the moose or deer guidelines to provide habitat for 
other species? 

A. Okay. It depends on what you refer 
to as the moose/deer guidelines. The exhibit in the 


evidence is the timber management guide -- well, Timber 
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Management Guidelines for Moose Habitat, which were 
generated from an earlier guideline 1984 which was 
called just simply Moose Habitat Guidelines, and I've 
certainly used those guidelines, as well as the Deer 
Guideline in evaluating impacts and mitigation for a 
wide variety of projects similar in nature in the 
forest areas, including one such as the reservoir 
cutting and the access road issue in the Wawa area. 

Q. My question, however, Dr. Eedy was: 
Have you ever studied the effectiveness of those 
guidelines in terms of providing habitat for wildlife 
species? 

A. I haven't directly in the field 
studies them. I've certainly studied the literature 
related to that. 

Q. We will address that, but you've 
never actually conducted an in the field scientific 
study of the effectiveness of the guidelines? 

A. » Nopeilehaventt. 

Q. Okay, thank you. Can you advise me 
why your list of published papers, which we find at 
page 2, do not appear to list any of the studies that 
you have been involved with in terms of wildlife 
impacts and timber management? 


A. I think some of them do. 
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Q. Which ones are those? 

A. The one that says evaluation of 
wildlife habitat potential in forest harvest of Quebec. 

Q. I meant to qualify my question by in 
Ontario? 

A. Okay. Well, I guess the ones that -- 
Or the one in particular I can remember at this time in 
Ontario was back some time ago. 

What I was intending to show in these 
studies, without trying to produce 20 or 30 pages of 
references, was that I have experience with 


relationship to wildlife habitat and wildlife impacts 


from industrial developments in the boreal forest area. 


I fail personally to see any difference between -- in 
fact, that's one of the things I made a point of in the 
witness statement, that political borders really are 
not necessarily observed by wildlife and there is 
Similar habitat areas and Soninenione ali te vig 

different -- in those areas. 

Imdonstssthink gehat@it Ws a¥big™issue “as 
to whether it is Ontario or Manitoba or Quebec when one 
talks about impacts of changing habitat, whether these 
are created by reservoir or a timber cutting activity 
is rather academic. 


Onis Welilgw Uesonot) academic,” Drtitedy, 16 
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one considers other factors, such as regeneration, what 
comes back. I assume that reservoirs are not 
regenerated and that certainly has an impact or a 
bearing on the habitat and the population that might 
inhabit that area. Would you agree with that? 

ha Lethinksreshas-an effect. 

Q. What has an effect? 

A. The regeneration. In fact, it has a 
rather important effect because one of the issues that 
we presented is that by causing regeneration, timber 
harvesting can benefit wildlife. 


Q. And certainly in terms of duration 


and magnitude and frequency, the wildlife impacts 


associated with timber management activities differ 
from those associated with pipeline developments or 
Hydro proposals or mines, for example? 

A. Some of them do and -- 

Q. Some of them do? 

A. Yes: 

Q. And, in fact, would you agree with me 
it is more analogous to comparing apples and oranges in 
many respects? 

Awa ol taon" Gragree with that. lL chink the 
experience that one learns on any of these assessments 


certainly deals with the same issues and the same kinds 
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of effects. 

Of sDreeschiefer,” if ‘I+ couldjyor would 
like to pose some of the same questions to you and I 
would start off by asking if you've ever been 
personally involved with the drafting of a timber 
management plan in Ontario? 

DR’ SCHIEFFER: A. No, I have not. 

Q. Have you ever been retained by a 
company to assist in the drafting of a timber 
Management plan in Ontario? 

ASANO, ‘Ihave’ not: 


QrseAnd intyour*CvV Fat (xv) PP you see-'a 


list of the environmental projects that you have been 


involved with and I would ask if this is a fairly 
complete or comprehensive list? 

Paes guess-4re%s *fair ‘to "say *1t' Sa 
representative list. 

Q. It's representative? 

A. It's not a comprehensive list. 

Qvit-Okay-.2 est tet *faire'to say*that many of 
these projects pertain to fisheries management? 

A. Yes, many do. 

Q. And is it fair to say that many of 
those projects relating to fisheries management occur 


outside of Ontario? You have done a lot of work in the 
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Maritimes and Quebec? 

A. I have done a lot of work in most 
provincess. 

Q. The majority of these projects fall 
outside of Ontario; do they not? 

A. The majority of the projects I have 
been involved in -- I probably worked more in Quebec 
than any other -- or more in Ontario than any other 
province. 

Q. Well, as far as I can determine, the 
majority of these projects involved issues, studies, 
developments that occurred outside of Ontario? 

A. Yes. Like, Dr. Eedy, those of us who 
are in the consulting profession try to show our 
resumes as having a relatively broad base of 
experience. It is of little benefit to try to show an 
extreme concentration of studies in one area. Normally 
our clients are interested in the breadth and depth of 
our experience. 

0.2% Wel 7 ifewetturn) then. to. your Ontario 
work, and this seems to be impact assessment, but it 
seems to be impact assessment work relating to impacts 
associated with Hydro proposals and pulp mill 
effluents. Is that a fair summary of what we see in 


this document? 
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A. A large amount of, it, you do. Some 
of it's involved with acid rain studies, some of it's 
involved with habitat manipulation studies, habitat 
improvement studies, some of it's involved with Hydro 
electric projects, fish stocking programs and success 
assessments. Projects on urban watersheds, developing 
fisheries in urban watersheds, effect of sions she eaeeal 
activities on watersheds, a broad range of activities, 
gold mining effluents, development of fishery 
Management plans for three national parks in Ontario. 

Q. We can see that on your CV, the point 


here is -- or the question is, have you ever conducted 


‘any scientific studies of the aquatic impacts of timber 


Management here in Ontario? 

A. When I review the document put 
together as a result of the ESSA program there are very 
few studies related to the specific impacts of timber 
harvesting. 

Omen Ontar 102 

A. That have been done in Ontario. 

Q. And you haven't done one? 

A. I have not. 

Q. Have you conducted a scientific study 
on the effectiveness of the Ontario Fish Habitat 


Guidelines in term of protecting water quality, fish 
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habitat or fish populations? 

A. Controlled studies of cause/effect 
relationships with control watersheds, along the lines 
again of what's suggested by the ESSA study, have not 
been done in Ontario. I certainly have not. 

However, that's not to say that myself or 
other professional biologists are not in a position to 
determine what likely cause/effect relationships are 
for any habitat change for fish species in Ontario. 

Q. We will turn to that in amoment. At 
this point, can you confirm for me that your work in 


this witness statement is a literature review, it is 


not an on-the-ground scientific study of the aquatic 


impacts of timber management? 

A. Yes. The witness statement on 
aquatic resource effects is primarily a literature 
assessment, although it also includes a review of the 
testimony in the exhibits that have occurred at these 
hearings, as well as based on personal professional 
experience that I have had. 

Q. And none of that experience relates 
to studies looking at the actual aquatic impacts of 
timber management in Ontario? 

A. Those studies all relate to examining 


fish populations in aquatic ecosystems and habitats in 
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the boreal forest zone of Ontario and adjacent 
provinces. 

Q. But the question was: Have you been 
involved with the study of the aquatic impacts of 
timber management, and I believe your answer was no, 
your answer a few minutes ago? 

Aof That iswcorrect ; 

Q. Okay. 

MADAM CHAIR: Mr. Lindgren, we are going 
going to take our afternoon break, is this a 
inconvenient time to have a break? 


MR. LINDGREN: This is aS convenient as 


any, Madam Chair. 


MADAM CHAIR: We will be back in 20 
Minutes. Thank you. 

MR. LINDGREN: Thank you. 
---Recess taken at; 3:15 p.m. 
=—--()) IGESUMI NG eat i3: 40) p im. 

MADAM CHAIR: Please be seated. 

Mr. Lindgren. 

MR. LINDGREN: Thank you, Madam Chair. 

Om sDm.. seedy secammel Jaskyousitonburmeto 
page 1 of your witness statement, please. 

Before we begin with the discussion of 


this evidence, there is something that I would like to 
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Clarify arising from your testimony yesterday; and that 
is, my notes seem to indicate that you said access 
roads have the greatest potential for impact on 
wildlife. Do you recall saying that? Is that a fair 
summary of what you said? 

DR. EEDY: A. I think from an adverse 
impact point of view that's my believe, yes, of these 
activities that we reviewed in this particular 
document. 

Q. And this is -- the adverse impacts of 
access are what you're studying or have studied at 
Wawa? 

BLweeves. 

Q. Okay. What are some of the examples 
of the adverse effects that we might expect to see as a 
result of access roads, either construction or use 
thereof? 

A. Well, there is a variety of things. 
The major one I see is the access to hunters into the 
area which can result in some overuse of an area. 
Hunting is generally - for large game - is generally 
within a kilometer of the road because of the factor 
that when one shoots a moose or a deer or something of 
this size one has to get the animal back to the car or 


back to some means of transportation. 
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As a consequence, if there are roads 
going into an area that has not had roads before this, 
it can. be? an®attraction,to,hunters) to) come’ intosthe 
area, trying to get into an area that hasn't been 
hunted before. 

Another impact, depending on the length 
of development of the road, can be basically loss of a 
certain area of habitat, fairly small, but if one has a 
lot of roads, again this would depend extensively -- I 
guess in the case of primary roads, it would probably a 
long term impact and the case of roads which are only 
for temporary access it would be short term. 

There is some literature to indicate that 
roads can create an opening within the denser forest 
which can result in an edge effect of using additional 
vegetation diversity and, in fact, many animals will 
come to feed along the edge of the road. And if there 
isea “oleotrmtratiuc ons thewcoadssethat feeding 
behaviour could create a danger both to people using 
the road and to the animals. 

Some of the major roads in northern 
Ontario, if they are kept salted in the wintertime, can 
result in localmeoncentration jof salt peas pondseof run 
off.water melt and the salt percipitates out, there is 


some -- I don't know of direct evidence, but I know 
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that it is speculated that moose may sometimes come to 
these areas to get the salt which they tend to desire 
at certain times of the year. 

== Usetnave youre > — 

A. There may be other things, but those 
are the some of the effects of access. 

| Oris Veo yoursposition, »then, thatercoad 
construction and road use can have both indirect and 
direct adverse impacts on both terrestrial and aquatic 
wildlife? 

A. Indirect and direct, adverse and 
potentially beneficial impacts. 

Q. Okay. Now, I've reviewed the 
Industry Panel 5 witness statement, which is the 
evidence relating to access roads, and I found no 
mention of those issues. In fact, I could not find the 
word wildlife used once in that document. 

Given that, Dr. Eedy, can you advise me 
why this witness statement does not specifically 
address the impacts of road use and road construction? 

MR. CASSIDY: I can advise of that. We 
didn't ask them to do it. We asked them to review 
portions of the evidence that we thought could be 
helpful to the Board and we are relying on the evidence 


of the Ministry of Natural Resources in respect of 
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access issues and we are relying on the evidence of our 
witnesses in addition to that in respect to other 
issues. I see no point in duplicating evidence that we 
were going to rely on down the road. 

MR. LINDGREN: Q. So, Dr. Eedy, as a 
result of those instructions you focused exclusively on 
impacts of harvest? 

DR. EEDY: A. We focused on impacts of 
harvest. As you have just notes, not exclusively. We 
did mention -- 

Oc NO team talkingeabout vou 


personally. Your section is entitled Harvesting 


Activities and Wildlife Resources? 


A. Yes, but, as you have said, there are 
references to access roads, but it wasn't the focus of 
our review, but it's not exclusive either. 

Q. Okay. Now, in fact, at page 1, the 
very first sentence indicates that: 

"This section presents evidence on the 

potential effects of timber harvesting 

activities on wildlife species and their 
habitat requirements in the area of the 
undertaking." 

I take it, then, that your written 


evidence is not a documentation or a study of the 
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actual impacts of harvest on wildlife or habitat 
requirements? 

A. I guess my use of the word potential 
does not exclude or reviewing papers that relate to 
actual measured impacts, but I think in wildlife 
biology, as in many of the related sciences, this kind 
of study is a study of a small portion of a large 
population and is usually relating to statistical 
analysis and things, in which case you would never have 
a competent wildlife biologist who would say that he 
has the absolute answer and this is going to occur in 
all case. 

So, therefore, the word potential is 
meant to mean that we have looked at evidence that was 
available and we could lay our hands on and these are 
the conclusion we've reached based on that, but there 
is always some room for speculation as to the fact that 
some results aren't exactly the same as other results 
and not in all areas do people always agree as to exact 
data or are the studies duplicatable on an every-time 
basis. 

Q. Well, we will revisit that 
uncertainty in a few moments, but the point I am trying 
to make here is, your evidence is essentially a 


literature review, it is not an on-the-ground 


Farr & Associates Reporting, Inc. 


Eedy,Schiefer,Craig Bo490) 


cr ex (Lindgren) 


scientific study of the actual impacts? 

A. Well, it reviews studies which did 
relate to actual impacts. I thought what you meant by 
potential is that we were only reviewing theoretical 
literature, but that's not true. We did review all of 
the literature, whether it was direct field studies or 
philosophical treatments. 

Q. And your evidence isn't a field study 
or the actual end effects? 

A. No, our evidence is not a field 
study. 


Q. And before I move on I think I should 


-Clarify what you mean by the term wildlife. I assume 


that you include terrestrial vertebrates? 

Aw Yess 

Q. What about invertebrates? 

A. No, I haven't included invertebrates. 

Q. You haven't included it. Were you 
instructed not to include invertebrates? 

A. No, we weren't and I think we 
actually did have one reference to a paper relating to 
beetles or something like that, but it wasn't a major 
POcUus#OL™OUL STUCL’ 

Q. And what about plants? 


A. No, I was not studying plants. 


Farr & Associates Reporting, Inc. 


24 


20 


Bedy,Schiefer,Craig 38191 
cr ex (Lindgren) 


Q. And were you instructed not to study 
plants? 

A. I was told that the plant issue I 
think was -- I believe was covered by the last panel 
and that that was not part of our terms of reference. 

Q. You are referring to the previous 
Industry panel? 

A. Yes. 

Q. What about amphibians and reptile? 

A. Amphibians and reptiles, where there 
was information available, we had looked at it. Yes, 
we did include it in our review. 

Q. And do you include fish or aquatic 
plants or is that addressed by Dr. Schiefer? 

A. ‘That.s Dr, sSchiitefer. 

Q. So when you use the term wildlife you 
are not talking about fish or aquatic organisms? 

A. No, I'm talking about terrestrial 
wildlife and perhaps some of amphibious species. 

Q. But no invertebrates and no plants? 

A. No invertebrates and no plants. 

Q. Commencing at Section 1.2, you 
compare natural and timber harvest disturbances. In 
the first paragraph, the second sentence you indicate 


that; 
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"The northern Ontario forest habitat is 

periodically affected by natural 

disturbances which return it to earlier 

stages in natural forest succession. " 

Itakewit' that ‘you ‘are primarily 
referring to the boreal forest there; are you not? 

A.oe Primarily. 

Q. And the boreal forest is the 
disturbance forest? 

A. Yes. 

Q. Whereas the Great Lakes/St. Lawrence 


forest has a lower or smaller frequency of fires; it is 


notta disturbance orientated’ forest? 


A. What I'm really trying to draw the 
parallel to is clearcutting, which is the major 
harvesting activity in the boreal harvest, and the fire 
in the Great Lakes/St. Lawrence Forest. I think there 
is more selective cutting and woodlot management kind 
of cutting. I certainly have experience in looking at 
some of those kinds of forests. 

Q. Well, just to make sure I am clear on 
your answer -- 

A. The primary focus was the boreal 
forest and in this statement it is mainly relating 


boreal forest natural disturbances to harvesting 
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activities in the boreal forest. 

Q. So the bulk of your analysis does not 
specifically pertain to the Great Lakes/St. Lawrence 
Forest? 

A. With this particular statement we 
certainly are -- we didn't exclude any references that 
came our way that related to the Great Lakes/St. 
Lawrence Forest. In fact, there are a few -- fair 
number of reference that go even into the U.S. 

Q. Would you agree with me that there is 
in fact less fire in the Great Lakes/St. Lawrence 


Forest and that makes it a more stable forest 


community; does it not? 


A. That's my understanding, but 
certainly I am not an expert on fire and I think, 
again, the previous panel would have had more expertise 
in that area. 

Q. Well, you just indicated that you are 
not an expert on fire, but nevertheless in your oral 
and documentary evidence you do in fact compare fire 
impacts with harvest impacts? 

A. Yes. Again, it's review information 
and my understanding of spending -- of having spent a 
Fair bit of time reviewing the information and looking 


at what the effects of fire, as well as what the 
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effects of harvesting on habitat and wildlife 
populations are. 

Q. So your comments are based primarily 
on your literature review? 

A. Yes. 

Q. You don't have any particular fire 
expertise? 

A. Not particular fire expertise, no. 

Okay, thank you. 

A. I have been in areas where fires have 

occurred and I have seen what has happened with the 


habitat over the years, so I do have some understanding 


of that, but I am not -- for instance, I don't have 


absolute knowledge as to whether they are more frequent 
fires in one part of Ontario than another, other than 
what is in the literature. 

Q. Let me ask you a few questions about 
the comparison of fire to harvest based on your 
knowledge, which is in fact based on the literature 
that you have reviewed. 

A. Yes. 

Q. You have compared, for example, the 
size of the area disturbed, you've also compared the 
resulting habitat and its impacts on wildlife, and I 


would like to stick with the natural disturbance of 
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fire because we've dealt with that one quite 
extensively in this hearing and you've referred to it 
in your testimony yesterday. 

Now, would you agree with me that there 
are in fact several important differences between fire 
and harvest in terms of impact on wildlife and habitat? 

A. Yes, I think there are some 
differences. 

Q. And we will explore those ina 
moment, but yesterday you said that the only 
difference -- the only difference that you mentioned 


yesterday was the fact that fire is less controllable 


than harvest? 


AY) PEeChinke what we sala rs mthate thats 
the major difference. 

Q. That's the major difference. There 
are other differences? 

A. There are some other differences, 
yes. 

Q. What are some of those other 
differences? 

A. Well, to -- again, my knowledge as to 
the significance of these differences, I'm not a 
forester, and in general from what experience I've had 


and what information on reviewing, I think that the 
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result of wildlife habitat, which is what I understand 
and know more about, has been very similar that there 
isn't a very significant difference between that 
habitat that results after fire and after harvesting. 

Q. What are some those differences? 

A. I believe from just a general 
understanding of wildlife behaviour, as well as from 
some of the references that I've read, that fire can 
have a much more direct and immediate impact on 
wildlife. Basically, large fires that burn a large 
area I think are going to have a much larger chance of 


directly killing wildlife, especially some of the 


smaller animals that can't move, but from some of the 


evidence or some of the information I've read, for 
instance, on some of the fires in Yellowstone - which 
is the only place that I've seen people actually go out 
and count dead bodies after a fire - that even some of 
the larger species such as bears and moose and this 
sort of animal can be killed by a fire if it's large 
and it moves fast enough. 

I have never seen any evidence of actual 
harvesting activities killing large numbers of animals, 
alenoucgnelsdamit etnat ifethere: ane jeggs \inga~eree ,and 
the tree is cut down that there is probably a good 


chance that the eggs would break. I think there is 
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less of a chance of large numbers of wildlife dying 
from harvesting than from fire as a direct activity. 

Q. So that's one difference, then? 

A. Yes, that's one difference. I 
believe there are potentially some differences 
depending on harvesting techniques and what is done 
with the slash and that sort of thing and nutrient 
concentrations, but I'm not an expert on that. 

I have also read information that says 
that this is not always true and it depends a lot on 


the type of soils and the type of trees and a lot of 


Sul og 


things which I believe other panels or other people in 


this would have more expertise on, and I think that 


would be an issue that I think the forestry panel would 


have dealt with, but I'm not Sure. 


I think the management and control issue 


iS a major sort of issues, and although I know 


people -- in fact I believe there was a presentation at 


a recent Federation of Ontario Naturalists Conference 


which indicated that fire is a recommended activity in 


overmature forests in order to produce more diverse 
wildlife habitat. 


I know, for instance, that people have 


been involved in looking at fire as a tool to produce 


diversity in habitat in Pukaskwa Park in an area that 
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has not been cut by timber management activities. So I 
Know that there is some of that. 


My personal feeling is that if there is a 


“potential to do this with an activity that is less apt 


to get out of hand -- and I know purposely set fires 
have gotten out of hand because I believe several years 
ago some junior forest rangers or something were killed 
by a deliberately set fire that got out of hand. I 
believe that it is both safer and more productive to 
use timber management timber than artificial burns as a 
way of returning the forest to an earlier succession. 


Q. Based on your review of that 


-literature, would you agree with me that although 


certain forest types may be more prone to burn than 
others, in general fire is less selective than harvest 
in the sense that fire acts on ecological conditions as 
opposed to harvest which acts on presumably current 
economic demand; you take only the trees for which 
there is a market? 

Fire is not selective in that sense? 

Reeeon, yes, andei=think that’s an 
important consideration because one of the 
recommendations that I've made is that unmerchantable 
timber areas and areas around -- buffers around areas 


of concern or waterways or whatever should be left as 
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important parts of the diverse forest habitat and I 
think that fires do not leave those. 

I mean, if you have a habitat that has, 
say, rare species in them and that's marked as an 
area of concern and has a buffer around, you know, 
maybe a bald eagle nest or something like that, fire is 
not going to stop at that buffer, the fire will go 
through, and if there are young eagles in the nest they 
would be lost. 

Q. Well, would you also -- would you 
agree, though, that fire can in fact leave unburned 
patches? 

A. Oh, definitely, similar to harvesting 
activities. 

Q. And in fact harvest may not leave 
uncut patches? Certain kinds of clearcutting may 
result in the removal of all vegetation from a 
particular area? 

A. I don't think I have ever seen an 
area where all vegetation was removed. I've seen areas 
where the majority are all large trees were removed. I 
certainly think vegetation is left in clearcut areas. 

Q. Well, Dr. Euler spoke to this issue 
in his evidence in Panel 10. I am looking at Volume 88 


of thestranscript 29 willeguse ineadgitstonvou sand 
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perhaps your counsel can provide you with a copy if 
that's necessary. I am looking at Volume 88, page 
14,752 and at line 24. 

MR. FREIDIN: Sorry, what page? 

MR. LINDGREN: Page 14,752. At line 24 
Dr. Euler indicates that: 

“I guess the point I would like to make 

is clearcutting is such a varied activity 

that it's hard to make generalizations. 

Sometimes clearcuts take everything off 

the landscape and it's really hard to 

generalize on clearcutting. That's a 

problem and this whole issue is 

what is a clearcut exactly." 

So at least in Dr. Euler's mind there are 
occasions where clearcutting can result in the removal 
of all vegetation from the landscape and that's the 
difference -- 

MR. FREIDIN: That's not what he said. 

DR. EEDY: I think there is a difference 
in what you were interpreting by all vegetation. 

I rather doubt that Dr. Euler would be 
indicating that the grasses and some of the things that 
grow between the trees on the ground are totally 


removed from the landscape with clearcut. He may have 
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indicated that in some areas all of the trees are 
removed. 

MR. LINDGREN: Q. Whereas in fire, some 
of the trees may in fact still exist after a fire has 
gone through? 

DR. EEDY: ‘A. In some fires. ‘I"m sure 
in some large areas all of the trees are burned as 
well. 

Q. But the point is simply this, is some 
clearcuts there are residual vegetation and residuals 
trees left? 

A. And sometimes -- 

Q. And sometimes in fires there occurs? 

A. There are -- 

Q. Sometimes in clearcutting -- 

THE COURT REPORTER: Excuse me, Mr. 
Lindgren, I can't hear the witness. 

DR. EEDY< ol * mt Sorty,. le ony noe Os Deak 
up, maybe the microphone isn't working. 

MR: CASSIEDY 27 ~~ No,;,ono}7. 1.t 's. anquestion o£ 
you both talking at the same time. Maybe both of you 
could avoid doing that. 

MR ."SGENDGREN : 0 wi Tis us Geback «1 slips. 

Q. I think we've agreed that in some 


occassions that both clearcutting and fire can leave 
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residual standing trees? 

DReELEDYwuoaeelihal.s conrect: 

Ome s CUsONnROLie Ge OCCaASSLONSROL sl NeOther 
Situations clearcutting can take all of the standing 
trees? 

A. Yes, as I would believe in fire in 
some areas. 

Q. So in some situations clearcutting 
can take all the standing trees and fire can leave some 
standing? I think that's the sum of what we've just 
agreed to? 

A. Yes, or vice versa. 

Q. Okay. In terms of the resulting 
habitat that emerges on cut-over and burnt site, would 
you agree with me that the revegetation can vary 
between burned and cut-over areas based on differences 
relating to litter removal or mineral soil exposure or 
opening of serotinous cone? 

Those are some of the variables or 
factors that you would look at? 

A. Yes. I think in my belief and, 
again, as I said earlier, I am not testifying with an 
expertise on vegetation or vegetation growth, but I 
believe that from site to site there could be 


differences in what grows after either a fire ora 
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clearcutting operation. 

And -- but my feeling from having read 
the literature and from some of my experiences, having 
seen areas that have been burned or clearcut, is that 
probably after -- you know, within a five- to ten-year 
period, the habitat resulting from both is going to be 
somewhat similar and there are probably as many 
differences in resulting habitat between different 
areas that were burned or different areas that were 
clearcut as there are between a fire generated and a 
clearcut generated area. 


Q. Did I understand you to say that 


after ten years the resulting habitat from a fire anda 


harvest are going to be the same; they are going to be 
identical? 

A. Not ,-identical,..butiel pth inietie 
differences will be less between them than necessarily 
between different burns or different clearcuts. 
Nothing is ever identical. 

Q. Well, in terms of the habitat that 
will come back, would you agree with me that harvest 
Can remove seed sources and serotinous cones and fire 
doesn't generally do that? 

A. Again, it depends entirely on the 


harvest activities. I'm sure some of these cones and 
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things and seed sources do fall off when the tree is 
cut. I have cut trees myself in my backyard and seen 
cones lying on the ground after -- when the tree 
impacts the ground. So it is not totally removed. 

Also, if the trimming activities occur in 
the woods, that would leave branches and things which 
are a source of both seeds and nutrients lying there. 
There are -- 

Q. Do you know how often -- 

A. --a lot of varieties of harvesting 
activities and I'm not really an expert on exactly 


which activities are used under which circumstance at 


-any particular time. 


Q. But there are circumstance where 
forms of harvest, such as clearcutting, may remove seed 
sources and serotinous cones? 

MR. CASSIDY: Wasn't this already dealt 
with in the harvest panel? I thought this was the 
subject of the whole cross-examination by the harvest 
panel. We are talking about wildlife, not about seed 
sources. 

MR. LINDGREN: Madam Chair, with respect, 
what comes back in terms of wildlife habitat is 
directly affected by what occurred on that piece of 


Vand. That has.a.direct impact on. wildlife 
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populations. It is a legitimate area for 
cross-examination in this panel. 

MADAM CHAIR: Your questions are moving 
towards wildlife effects more explicitly? 

MR. LINDGREN: In order to look at 
impacts on wildlife, we have to see what habitat is 
coming is coming back and what habitat -- the type of 
habitat that comes back is greatly dependent on some of 
these variables, like removing seed sources, the 
opening of serotinous cones and there are differences 
in terms of impacts of wildlife -- or wild fire and 
impacts of harvesting on those factors. 

It has a very great -- well, I can't give 
evidence but -- 

MR. FREIDIN: Sure, you can. 

MR. CASSIDY: Why not? 

DR. EEDY: I think my feeling again is 
that although there may be some of these differences 
from looking at the resulting habitat in the sort of 
Six to 30-year range after a cut or after a fire when 
the habitat is of greatest value to the majority of the 
species of wildlife in the boreal forest, my 
understanding from what I have read and what I've 
observed is that there is not really a significant 


difference after that period of time. 
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You have to realize that a lot of the 
value of -- wildlife value does relate to some of the 
undergrown species which are not generated from cones 
and this sort of thing, and also are not necessarily 
cut in a clearcutting operation. 

MADAM CHAIR: Dr. Eedy, are you saying 
that wildlife habitat is essentially no different if it 
has been effected by either timber management or fire? 

DR. EEDY: No, I'm saying that the 
differences are not significant from the wildlife value 
point of view. No, I can't say they are no different 


because there will be differences everywhere, but 


overall there is not -- the world is not all uniform, 


Dulteeeere 

MR.-LINDGREN: Q. Well, on this point 
perhaps we could refer to Exhibit 405, which is Dr. 
Baskerville's brief to the Standing Committee on 
Environment and Forestry. 

I advised your counsel that I would be 


referring to this document. Do you have this document, 


Dr. Eedy? 
DRE EEDY cee Awa Coen do. 
Ogee Couldaleask, yvousaturnetol pages 4? 
MADAM CHAIR: What exhibit is that, Mr. 
Lindgren? 
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MR. CASSIDY: 405. 
MR. LINDGREN: Exhibit 405. 
MADAM CHAIR: Thank you. 


MReECASSTOY seit US jUSt ask Milye elo Le 


paper. 

DRE EEDY 22 SYeCS, te Vengo sit 

MR. CASSIDY: I was talking to the Board. 

DR. EEDY: I-have one extra copy. 
(handed) 

MR. MARTEL: Thank you. 

MADAM CHAIR: Which page, Mr. Lindgren? 

MR. LINDGREN: I am on page 4, Madam 
Chairman. 


MADAM CHAIR: Thank you. 

MR. LINDGREN: Under the subheading 
Applications of the Principles. 

Q. And commencing in the second line of 
that first paragraph, Dr. Baskerville writes: 

"Harvesting can be a close mimic of fire, 

insects or wind in certain situations. 

In other situations, harvesting initiates 

different species succession patterns 

and increasingly harvesting is followed 

by treatment to regulate the pattern of 


stand development that follows. The 
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last two situations result in different 

patterns of stand development and 

different patterns of habitat development 

in the effective stands." 

Let me ask you two questions, Dr. Eedy. 
Do you agree with that assessment and, if so, doesn't 
that indicate that harvest and harvest followed by 
treatment may in fact result in different habitat and 
that may lead to adverse or impact on wildlife? 

DR. EEDY: A. He does not say that these 
are beneficial or adverse differences. I do agree that 


there can be differences depending on what is done in 


the area. 


Q. So essentially do you agree with Dr. 
Baskerville's point that the post-harvest habitat could 
be different from what pre-existed the disturbance, the 
harvest disturbance? 

Ae Less 

Q. And if there were a species that 
preferred or needed some component of the habitat that 
pre-existed harvest and that habitiat was not 
recreated, something else occurred or was recreated, 
wouldn't those species suffer an adverse impact? 

A. If there were species which had very 


strict habitat requirements such as that. I don't 
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believe the majority of species do. There are -- I 
think the kinds of changes that do occur, like, it's 
not an absolute change, you are not -- and in fact most 
of the species that -- or some of the species that I 
know of that have very specific requirements are more 
apt to require these sort of pure conifer kind of stand 
which would be more apt to generate after treatment. 

Q. And what if there was no treatment? 

A. Again, you know, I think the 
differences are points of relativeness not 
absoluteness. I don't think in any areas that I've 


seen that there have been sort of -- within the boreal 


forest, there have been areas where treatment has 


resulted in an absolute change, where you have totally 
removed certain species from the fairly wide area and, 
you know, because you have both the residual areas and 
your buffer areas and you do have adjacent areas that 
either have not been cut or have not been treated or 
you have less than successful treatment ina lot of 
cases from the timber harvesting perspective. 

Q. Well, we've heard in this hearing 
BACs WEP Sola 

A. Again, I'm not a forester, so, you 
know, these are just from my own experiences and from a 


habitat perspective. 
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MADAM CHAIR: Excuse me, Mr. Eedy, did 
that answer apply to harvesting as well as 
Silvicultural treatments? Maybe I lost your answer. 

DR. EEDY: I think what I'm saying is, 
although I'm not an expert on silvicultural, in areas 
that I have seen from a wildlife habitat perspective, I 
have not seen areas where there have been absolute sort 
of changes, there have been sort of degrees of changes; 
some areas you may have more conifer species and less 
deciduous species, you know, or vice versa depending on 
some of the treatment, but I don't think you exclude 
one from the other totally over a large area. 

MR. LINDGREN: Q. Well, some of the 
foresters, Dr. Eedy, that have testified in this 
hearing have indicated that the goal of intensive 
timber management in this province is to bring the 
forest into balanced age classes. 

If that is the goal, would you agree that 
this may reduce the likelihood that the forest will be 
allowed to reach the latter stages of successional 
development, what some people might call overmature or 
Old growth? 

DRIASEED Yom Meet hirvnikwachat''s realiyvua 
forestry related issue. -I'm not really sure -- you 


know, does balanced age classes mean you don't allow 
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trees to become overly mature or... 

Q. Well, if a particular area is managed 
on a 60- to 70-year rotation period, can this have an 
impact on a species that rely on or need or prefer 
overmature or old growth stands? 

A. If there are no overmature or old 
growth stands within a large area, but I don't really 
believe this is true. 

Q. SO was your answer yes, then? 

A. With those qualifications, yes. 

Q. So your answer was yes? I didn't 
hear you. 

Pyauaves:. 

Q. In terms of conifer, the come back of 
conifer habitat that you have referred to a minute ago, 
can you confirm for me that it's common to see rapid 
regeneration of conifers after a fire, but you don't 
necessarily see this after a harvest per se, especially 
clearcutting? 

A. Again -- 

MR. CASSIDY: Just a second. That's a 
Silvicultural question and this witness is not here as 
forester, nor aS a Silviculturalist. 

I mean, we have had a lot of evidence on 


that and I really don't see the point of getting into 
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it with a witness who is clearly not in that area of 
expertise. 

MADAM CHAIR: No, but I think the 
question with respect to wildlife habitat -- the 
question you are trying to put to the witness is-- 

MR. FREIDIN: Madam -- 

MADAM CHAIR: One minute, Mr. Freidin 

--what are the implications of a change 
in the species of the forest stand and I think you have 
given the answer that you don't see situations where 
there will only be old forest or only new growth. 


DR. EEDY: Yes. My experience is related 


morestoMlookingymovematsthe fresult™inehabitat -and7 eto 


be honest, I have not always gone back and said: Well, 
you know, this area had such and such treatment so many 
years ago. 

I have known that a particular area may 
have been burned or may have been clearcut, but as far 
as to the exact treatment of that area and that sort of 
thing, you know, I think that's something that the 
foresters would have to... 

MADAM CHAIR: Mr. Freidin? 

MR. FREIDIN: Madam Chair, I just wanted 
to support Mr. Cassidy's observation. I think it is 


proper to put hypothetical situations to this witness. 
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Mr. Lindgren has a certain understanding of what 
happens as a result of silviculture, and it is quite 
proper for him to indicate: Assuming that this happens 
as a result of silviculture, does that have an affect 
on wildlife. 

That, in my respectful submission, would 
be proper, but to suggest -- to ask the witness: Does 
silviculture result in this and this and this, is a 
different nature of question. 

MR. LINDGREN: Well, Madam Chair, Mr. 
Freidin's concern is well noted. I was just merely 


trying to determine whether or not Dr. Eedy was able to 


give an answer based on his understanding of the 


literature and I think the answer is no, which brings 
me-— 

MR. CASSIDY: He is not qualified in that 
area. 

MR. LINDGREN» “s>tomthemnext) pantmwot athe 
question which is to put it in the form of a 
hypothetical. I wasn't aware until I asked if it was 
necessary to use a hypothetical. 

inefact: lathimkiiecanmGhiunrsh port hens 
question in the following way. 

Q. Now, assuming, Dr. Eedy, that harvest 


does equal fire, then harvest itself should be 


Farr & Associates Reporting, Inc. 


Eedy,Schiefer,Craig (38214 
cr ex (Lindgren) 


resulting in exactly the same habitat as existed before 
a harvest. Does that follow, in your view? 

MADAM CHAIR: Well, the Board's 
understanding, Mr. Lindgren, is that we don't have the 
exact same habitat after fire either. 

DRs *EEDY2et Yes -ambasically what, you 
know, my answer would be is that I don't think you ieee 
exactly the same habitat after fire necessarily as was 
in that very spot beforehand. We may have similar 
habitat and I would feel that you would also have 
Similar habitat after harvesting. 


MR. LINDGREN: Q. But you don't get it 


after harvesting, you get it after scarifying, site 


prep, planting, treatment. That's what is necessary in 
order to produce something that approximates what 
pre-existed. Harvest per se doesn't do that? 

MADAM CHAIR: Well, that's not the 
Board's understanding either. The Board's 
understanding was certain species as -- that you have 
completely natural regeneration and you have some 
similar reproduction of what the stand was. 

MR. LINDGREN: Well, I did use a 
generalized statement. I can narrow it and use the 
example of clearcutting. 


MR. MARTEL: I am having a problem. I am 
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listening; andvi.don't like 'tobintenfere, sbutealmost 
every question was dealt with what a forester should be 
answering as opposed to what a biologist should be 
answering. 

I mean, you might have to phrase your 
questions a little differently, but I'm having 
difficulty because most of the questions oeneate Say alee 
we are talking about extra evidence - someone who is a 
forester and knows what the results of fire are and 
what one can anticipate will return. It has nothing to 
do with wildlife. 


I raise the question, shouldn't you be 


talking about what one will anticipate is there or the 


effects on wildlife from certain activities, but most 
of the questions so far have dealt with, in my view, 
have dealt with questions that a forester should be 
answering. 

MR. LINDGREN: With respect, Mr. Martel, 
this witness and this panel have indicated to this 
Board that, in terms of wildlife habitat impact and in 
terms of wildlife population impacts, fire equals 
harvest, and I am putting propositions to this witness 
that indicate that fire impacts are different, 
Significantly different from the impacts that we see 


from harvest and those have implications for wildlife, 
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and I have attempted to ask that. 

MR. MARTEL: Why don't you deal with the 
effects on wildlife then of what occurs. That's where 
I am having difficulty, Mr. Lindgren. 

I just get the sense that all of the 
questions deal -- or most of the questions are dealing 
with forestry related matters as opposed to wildlife 
and what occurs to wildlife either in the old forest or 
the new forest or after a fire or after harvest. I 
could be wrong. 

MR. LINDGREN: It's a two-stage 
process’ is 

MADAM CHAIR: Excuse me, Mr. Lindgren. I 
think that what we have here is, unless the 
propositions you are going to put to the witness are 
different than the ones that have been put to him 
already we are going to get the same answer from Dr. 
Eedy; that is, he doesn't recognize differences in the 
long term with respect to wildlife habitat, whether 
forest succession was caused by fire or timber 
Management activities. 

MResLINDGREN:®\Q79"Dr. Eedy, :is.1t your 
evidence that the impacts of fire and the impacts of 
harvest are absolutely identical in terms of wildlife 


habitat and wildlife population? 
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DR. EEDY: A. It's my evidence that they 
are Similar enough that they both produce an early 
succession forest which benefits the wildlife. 

I would never say they are absolutely the 
same. As I said earlier, I think two fires are not 
absolutely the same eens in what they generate or in 
their effect on wildlife or wildlife habitat. 

Q. Well, isn't the thrust of the problem 
that there are so many variables, in terms of standing 
timber, in terms of mineral soil exposure, in terms of 
regeneration of conifers, there are some many variables 


as between fire and harvest that you can't make those 


kinds of generalizations? 


A. I think you can make the 
generalization that both benefit, the majority of the 
wildlife species, within the area of the undertaking. 

Q. What species don't benefit from that? 

A. There are certain species, for 
instance, the woodland caribou which require a more 
mature forest habitat, although caribou do utilize 
areas that aren't necessarily all mature forest. 

There are other species, such as marten, 
which prefer a mature forest. Again, I have seen 
Marten and in fact I've caught marten and worked with 


them in Algonquin Park in areas which they were not in 
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the mature forest, they were in a diverse forest which 
had been disturbed. 

So, you know, again you can say there are 
a number of species which prefer a mature forest. 
There is a small number as compared to what prefer an 
early succession forest, but in either case is the 
species Ebea tively limited to, you know, life in that 
forest. You know, these species can move in and 
through open areas that do use open areas for things, 
just as the moose, which prefers the recently cut area 
for browse and other habitat requirements, it does have 


habitat requirements for areas with more mature forest 


as well. 


Q. So if harvest and, in fact, intensive 
timber management has the effect of removing 
substantial portions of these mature stands, then 
species such as marten and caribou may be adversely 
affected? 

A. Again, that answer depends -- you 
know, it really has to be a site-specific answer 
because it would depend on what the existing densities 
of these species are within adjacent habitat which may 
be adequate for them. 

foeyourspopulacion density Or mancen 1s 


not at or above the carrying capacity throughout a 
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large area, these animals could move over a large area 
and certainly would seek preferred habitat elsewhere. 

Q. And what happens if there is no 
preferred habitat in close proximity? 

A. Really in my -- and I have travelled 
quite extensively in the boreal forest area, I don't 
really enon of areas where a harvesting activity has 
been so extensive that there would be no areas of 
usable habitat, you know, which will result in, you 
know, animals sort of lying down and dying or something 
because they can't get some particularly critical part 
of their habitat. 

Q. Would you agree with me that that 
evidence that you've just referred to can be 
characterized as anecdotal? You haven't actually 
studied that impact? 

A. No, I haven't actually studied that 
issue, but I certainly know from the information I've 
seen. I don't know if any of these particular species 
which are showing significant declines or that sort of 
thing as a result of harvesting activities and, in 
fact, for species such as a caribou, there are parks 
which have been set aside with one of the goals of 
providing them with habitat. 


I think within the timber management -- 
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within the featured species approach there certainly is 
the point that if there are local populations of 
importance species or if there are threatened and 
endangered species, that they become featured species 
which would be managed for on a site-specific basis. 

Q. Aside from the marten and the 
woodland caribou, are there any other species that, in 
your opinion, do not benefit from the provision of 
early successional habitat? 

A. I'm sure there are some. I would 
have to -- I think there that there were lists provided 


that referred to that in some of the evidence that was 


given by Panel 10 -- well, in that evidence and I would 


really have to refer to that, but I'm sure that 
evidence has already been presented to the Board. 
OVmeOKay aaGould lyask. you toLturn to 
page 1 of your witness statement. The last two lines 
on that first page we see an indication that: 
"..ealthough local populations may be 
affected by timber harvesting activities 
for relatively short periods of time, 
provincial wildlife populations are not 
generally affected in a material way. 
They, Way. ~sunimtactyarbenefit over the 


long-term from the diversity of habitat 
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created in consequence of harvesting." 

And in respect of the second line, I take 
it that species such as marten and woodland caribou -- 
they are exceptions to that general statement; are they 
no Gy, 

A. To a certain extent, but not 
absolutely. I would refer you to page 4 of my witness 
statement to -- on the first paragraph. This is work 
by, I think it was, Runge and Theberge, related to a 
period in Algonquin park when cutting was suppressed 
and when forest fires were suppressed. Basically they 


are suggesting that there are a wide variety of 


species, including pine marten, that can, for certain 


of their habitat requirements, have some benefits from 
the diversity which is presented by having cut areas. 

Orr Me Cake. 1Cetnate-— 

A.- They*-- 

O.eSsorry=to’ interrupt bute take 410 
that you are referring to the first full paragraph 
under Section 1.2.2 and you are referring to the Snyer 
and Bissonette study? 

A. No, this is page 6. 

Q. You referred us to page 4. 

MADAM CHAIR: We were on page 4. 


MR. CASSIDY: Page 6? 
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DRI@EEDY?" = Im sorry. 

MR CASSIDYEeeihats “all™rignt. Page 6? 

DR. EEDY: I meant page 6, yes. I guess 
at 4:30 I am reading numbers wrong. 

MADAM CHAIR: It's okay, Dr. Eedy, we are 
lucky to be in the right document at this point. 

MR. CASSIDY: It seems we spend weeks on 
them and weeks on them. 

DR. EEDY: Basically what they say is 
species that could beneift for certain aspects of their 
habitat, and it doesn't mean for all, include a number 


of species which are early succession species, which 


would be the majority of the species which are referred 


to in the featured species approach. 

But some of these species which normally 
referred to as being more mature forest species, such 
as the pine marten and fisher, feed on berries in burnt 
Or cut areas, wolves use cleared areas for rendevous 
sites and also depend on an early succession forest for 
a supply of game. 

I think a similar thing can: be made with 
some species such as the lynx that require fairly large 
mature forest areas but, at the same time, feed almost 
exclusively on hares and other lagamorphs which do like 


the early succession species and, consequently, would 
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come out of the forest to hunt these species and other 


things like that. 


MR. LINDGREN: Q. Well, the Runge paper 


seems to suggest that fires and clearcutting are the 
controls and fire and clearcutting in the park have 
resulted in deer population declines in the 1930s? 

DRM EEDY spe Aveery es. 

Q. Can you advise me as to whether or 
not the deer populations have come back in that park 
Since the 1930s? 

A. I believe they have. I certainly 


know there are deer in the park, but there is also 


cutting activity in the park as well. 


Q. Now, let me ask you about the 

paragraph just above that where you indicate that: 
"There is also evidence that species 
other than moose benefit from timber 
harvesting." 


A. Yes. 


Q. And your reference is to deer in that 


paragraph? 
Ae ees. 
Q. What other species did you have in 


mind? 


A. Well; flathinkSsseagain; tisguess the 
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major document that I'm referring to and it summarizes 
a lot of this,“it''s*™Dr: Etlertsa—— 

Q. So you are relying on Dr. Euler's 
paper? 

A.wseYes~" T©mean*> ‘thereare’———-1T*think we 
have reviewed a good number of papers. We have 
reviewed papers relating to other species and I also 
have a fairly -- in my own work I've spent a lot of 
time looking at species habitat relationships and 
certainly have an understanding of a lot of species 
that do prefer an earlt succession type of habitat, but 


I certainly think the most totally comprehensive 


listing and categorization of these that I've seen has 


been in Dr. Euler's document. 

Q. Okay. And that's Exhibit 433, the 
paper on featured species? 

Aegi No; wamechinking™—-—"1 guess” I°will 
have to look to see what the exhibit is. There is 
acLuawiye--= thesone™ramVthinking=of~1sS" ther report of 
the effects of timber harvest on wildlife habitat which 
I believe is-- 

Q. It's the Panel 10 witness statement? 

A. --part of the Panel 10 witness 
Statement. “Lt starts atepagess1 23" Thescopy -ienave 


starts there, so I don't know what preceded it. 
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MR. CASSIDY: I think it is Volume II, 
Panel 10? 

DR. EEDY: Mine -- document 4 perhaps. 
MADAM CHAIR: This is in the Ministry's 
02, 

MR CASSIDY SItus4volume "lr. 


It is Volume II of MNR's Panel 10, I 


MR. FREIDIN: Exhibit 416B. 
MADAM CHAIR: B, right. 


MR. FREIDIN: There is a paper by Dr. 


Euler in there. 


Is that the one we were supposed to 


bring, Mr. Lindgren. 


Freidin. 


MR. LINDGREN: Yes, it was. 
MR. FREIDIN: 416B? 
MR. LINDGREN: 416A and B. 


MADAM CHAIR: The board has got them, Mr. 


MR. FREIDIN: Well, Mr. Lindgren told me 


Mastenignt con't oringghyeouinoea. 


MR. CASSIDY: We brought B. 


MR. FREIDIN: I think I remember Dr. 


Euler's evidence well, so... 


MR. LINDGREN: Q. So that's the paper 
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that you are relying on? 

DR. EEDY: A. That's one of the papers. 

Q. oNe of them, okay. | 

A. It certainly has a very comprehensive 
listing of the types of habitat for different species 
and it 1S a very impressive document for reference and 
that kind of thing. 

Q. Okay. Well, we will return to those 
species in a moment, but before I leave the Runge 
paper, I understand that an appeared in the Ontario 
Naturalist; is that correct? 

Aied That's ecorrect< 

Q. Is that a refereed scientific 
journal? 

Aamebedomutiibebreve sone Lim inot 
absolutley certain. 

Q. Then returning to the statement on 
page 1 that I read into the record a few moments ago; 
that is, the fact that local populations may be 
affected by timber management in the short term, 
provincial wildlife populations have not been adversely 
affected and in fact they may benefit. 

Now, we asked Dr. Euler about a similar 
statment that he made in Panel 10 and in Volume 88, 


pages! 4,029 of Othesmtranscriptmhecagreede=-sthisais at 
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the bottom of page 14,729. Ms. Swenarchuk asked Dr. 
Euler: 
"Wouldn't you agree that you really 
can't be assured of those populations 
unless you are doing cumulative 
monitoring of populations across the 
province to ensure that local population 
decline is not in fact wider: than just 
locale 
And Dr. Euler agrees, he says: 
tHYes puthaeis®correct y+ 


And I take it that you would agree with 


Dr. (Euler gon ithatsooints 


A. I guess it's actually on the next 
page. 

Ow. That "strightseelt "starts “on the 
bottom of page 14,729 and continues on to the next 
page. 

A. I would agree you can't be absolutely 
assured and I think there is very little in the world 
of science that one is absolutely assured you. 

Owe Contintiangwonsinvthat page, Dr. Euler 
went on to indicate that: 

"The Ministry does not have the resources 


or the facilities to do that kind of 
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cumulative monitoring of populations..." 
and at line 15 he describes that as one of the cons of 
the whole approach of featured species management. 

Would you agree with that assessment? 

A. Yes, that's correct. I do believe 
and certainly presented in my summary of evidence on 
Monday - I guess that was yesterday - that I believe 
that there are methods and tools which I believe the 
Ministry is investigating, as well as others, that will 
greatly aid in that, hopefully when one has to do 
population monitoring on every part of the province to 


reach an informed conclusion as to the -- these 


questions. 


iithinky ingmyebeliebrand Leth inkewildlife 
biologists in general would agree that habitat 
evaluation is, to a large extent, more important than 
population -- absolute population numbers. It's alsoa 
lot easier to assess and can be assessed utilizing 
remote methods, as well as coupled with some ground... 

Q. Well, at the bottom of page 1 you are 
referring to provincial wildlife populations and you 
indicate that they benefit over the long term from the 
diversity of habitat? 

A. Yes; thatPsnconrect? 


Q. Now, without population monitoring 
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that we've just referred to, how can you make that 
statement in relation to snag dwelling species or area 
sensitive species? 

Aw) IGthink@totavcertain extentithere are 
species which if their populations are limited, both in 
number and in distribution, that it is important to 
keep a handle on what the size of the population is. 

I feel with species which are widely 
distributed across the whole area of the undertaking 
and are not under risk at the current time, that there 
are other methods and I think a good example comes 


basically from -- I think it is referred to in here. 


I don't know exactly whether exactly what page, but 


some of the early work of Leopold, who was sort of a 
father of wildlife management in North America, who 
very strongly felt that if one overemphasized 
population monitoring as opposed to habitat -- the 
example he gave was where one goes into a very poor 
habitat which he just happened to be at the peak of a 
cycle of, say, deer, or something like this, he would 
monitor the population and he'd say: Oh, I have all 
kinds of deer in here, it must be a wonderful situation 
and then next year none of them could find food and 
they all starved. 


By looking at habitat, that's more of a 
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constant and I think understanding is now with us based 
On many years of experience as to what the various 
habitat requirements of most of the wildlife species 
are and this can be used to manage the population. 

Q. At the same time you could have very 
good or ideal habitat but not have any species using 
ety 

A. If you were dealing with 
particular -- you know, in the case of some threatened 
Or endangered species, that's true. 

Q. So you would have to look at both 
habitat and population? 

A. In those cases, yes. 

Q. In fact, in order to determine 
whether or not provincial wildlife populations are 
benefiting from harvesting, you'd have to do some sort 
of population study to determine that; would you not? 

A. I agree that some type of population 
studies are necessary, but I don't feel that one has 
to, you know, do these totally across the area of the 
undertaking, and I believe that there are fairly 
significant population studies ongoing for a number of 
the species. 

0.0. Well)... un, Panel) 16, eDr se Fuler 


confirmed or indicated that the Ministry has conducted 
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no studies of its own to support statements like that 


statement, that most species benefit from timber 
management in Ontario. You are aware of that 


statement? 


KPI" dPnave’ to 100k at what it Said in 


the context. 

Q. The transcript reference is Volume 
160 and it's page 28,025. 

iw fe Medal, = eQUCSomoS 

OF "I "am not "Sure cial Is "a transcript 
volume that I asked your counsel to bring because I 


hadn't intended to refer to it specifically, but 


perhaps I can-- 


MR CASSIDY: No, you didn ct. 

MR. LINDGREN: --read it to you and if 
you want you can read it. 

DR. SCHIEFER: Mr. Lindgren, would you 
have the volume number handy? 

MR. LINDGREN: It's Volume 160. 

DR.” sCHIEFER: No. 


DRe EEDY:" “1 tink at tne Stare, 1b 1k 


Cliswae al 


would simplify things, I am not intimately aware of all 


the monitoring and research that the Ministry either 


has or is doing, I am aware of individual items of what 


their doing and I certainly wouldn't contest Dr. Euler, 
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who is part of the Ministry, and his knowledge I think 
is much greater as to the extent of their research, . 
SOs 

Q. I will just read you the brief 
portion. It's at page 28,025 and my question to Dr. 
Euler was: 

"Did the Ministry conduct any special 

studies of its own to demonstrate or 

Support that statement..." and the 
statement is that most species benefit from timber 
Management. And Dr. Euler indicates: 

"No, we have not as of yet. That is in 

the process of -- we are beginning that 

process." 

A. And I believe -- 

Q. I take it that you haven't conducted 
any of those scientific population studies? 

A. No, although I believe that there is 
certainly authoritative information available on the 
habitat use and requirements of most of the species 
which, again, may not give you an absolute answer, but 
it certainly could lead to a very educated prediction 
of the nature of what has been made. 

Q. Well, my question at this point 


relates to wildlife populations and not habitat. Let 
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me ask you this: What quantitative or imperical or 
scientific studies do you have to support your 
contention that harvesting is more beneficial than 
detrimental to the wildlife populations in the 
long-term? 

The Minister has indicated they don't 
have the studies, they are just beginning them. What 
studies do you have? 

A. Well, from an overall point of view 
of looking at all the species in Ontario, I don't have 
a quantitative study that demonstrates that from a sort 


of theoretical perspective based on the kinds of 


habitat that are created and knowledge of the habitat 


requirements of these species. There certainly is 
information which would lead one to to conclusion. 

Q. So just to be clear on your answer. 
You have to quantifiable or scientific evidence to 
Support your contention that harvesting in Ontario is 
more beneficial to Ontario species than detrimental? 

A. Not per se, no. 

Q. Okay. And then Dr. Euler has also 
indicated that long-term data on population levels in 
Ontario is not generally available. Do you -- are you 
in a position to agree with the assessment of the lack 


of evidence? 
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A. On a province-wide basis I agree. 

Q. And does that not qualify your 
conclusion that provincial wildlife populations are not 
generally affected in a material way? 

A. I don't really think so because, 
again, the information I have or have seen is that for 
any of the species that I have ever investigated in 
various areas of Ontario where there have been 
harvesting activities -- the general information seems 
to be that the animals are there. As to whether -- you 
know, that they are there in viable population numbers. 


Q. Well, we will return to concept of 


viable population numbers in moment, but at this point 


if I can summarize your evidence, you haven't seen or 
conducted any scientific studies to demonstrate that 
Ontario species benefit in the long term from timber 
Management? 

A. I haven't conducted those studies. 

Q. And you haven't seen studies from the 
Ministry or elsewhere to the same effect? 

Depa Novaithate snot crue we have seen a 
good number of studies that indicate-- 

Q. Ontario species? 

A. --that species which are found in 


Ontario benefit from returning the forest to an earlier 
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succession stage and that the majority of species which 
are found in Ontario prefer that kind of habitat. 

Q. The Ministry has not conducted the 
population studies, we have just agreed -- or seen that 
a moment ago and you haven't conducted the population 
studies; correct? 

A.. Yes, on -- I'm not sure of the 
Ministry, but I assume if Dr. Euler has said that then 
it's correct. 

Q. And if that is the case, how are you 
in a position to assure us that provincial wildlife 
populations benefit? 

A. This is based on studies which, 
Granted, are in small areas, but are representative of 
the kind of activities that are going on. 

When one looks at these studies, one then 
applies them to the whole of the area of the 
undertaking and the vast majority of conclusions from 
these studies are that these species benefit from 
timber harvesting kind of activities and returning the 
forest to an early succession. 

Q. Let's move on to page 2, if we can. 
Now, the last two lines on the page 2 indicate that: 

"If one were to evaluate the optimal size 


of timber harvest areas purely from 
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a wildlife habitat perspective, one could 

follow the advice of Dr. Euler and keep 

harvested areas to relatively small, 

scattered patches with a predominance of 

Natural revegetation. However, there is 

a medium that benefits both wildlife 

and other forest users." 

First of all, can I ask you, what do you 
mean by relatively small? 

A. Well, again, I guess part of 
qualifying that statement would be related to residuals 


and buffer areas and that sort of thing, which I would 


sinciudemassbeingyscattered patches of naturale. 


Q. Well, as I read that sentence, you 
are speaking of harvesting areas that are to be 
relatively small. 

A. Yes. 

Q. And I am asking you, what approximate 
size are you talking about? 

AY sc ledonmwtechink Slemetalkingwabout an 
absolute size because, again, it depends largely on 
things such as residuals which are left in an area, if 
there are residuals left in an area, buffer zones and 
that sort of thing, breaking up what one might call a 


large clearcut area, the value to wildlife would be the 
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same as if one had small clearcut areas without those 
residuals and allowed areas in between that were uncut. 
I mean, it's virtually the same sort of effect. 

I'm not really thinking of absolute size. 
I think absolute size really has to be something that's 
determined on a site-specific basis depending on the 
species that are, what kind of residuals are going to 
be left, what kind of buffers zones are prescribed 
within the plan and that sort of thing. 

O* "SO ie take FC clal youTale: 11ou 
referring to harvested areas smaller than 130 hectares, 
the size that we see in the moose guidelines? 

A. No, I wouldn't refer to them as 
smaller than that. 

QO.we inate Ss nolL, Che size VournaGde iemingds 

A. Not necessarily, but -- you know, 
again, as I've indicate in here, if there were critical 
moose wintering habitat or something like that in the 
area, there should be patches, either as residuals or 
as buffers around areas of concern or something like 
that, @toeprotect that -"nabitat, Of thateCul, alecage—— you 
know, those guidelines should be followed. 

Again, those I think have to be applied 
on a site-specific basis. 


Q. Now, as you know, the 130-hectare 
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Size has been developed under the moose guidelines. 
Now, can you advise me as to whether or not there are 
optimal harvest sizes in relation to other species? 

Are you in a position to indicate what 
some of those might be; for example, what would be the 
optimal harvest size for an area sensitive species? 

A. I guess it depends on the area and 
what the species was sensitive to. I guess I'ma 
little reluctant to come up with absolute sizes because 
I think these things are really sort of theoretical 
numbers which are used as examples and the -- you know, 


whether one has 130 or 200 hectares, I don't think it's 


necessarily going to be a significant difference from a 


particular wildlife perspective. 

I think the more important issues are 
what species of wildlife are in the area, what their 
particular habitat requirements are, what amount of 
residual or buffer areas around streams and lakes and 
things like that are left in the area and a large 
number of other considerations which are really 
difficult to generalize with specific numbers or sizes. 

Q. Are you able to provide an optimal 
clearcut maximum for an area sensitive species such as 
the red-shouldered hawk? 


A. I'm not sure that the red-shouldered 
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hawk is really found to a great extent in areas where 
clearcutting is a major -- I may be wrong, but my 
understanding is that it is more of a Great Lakes/St. 
Lawrence species. If I understand correctly, the 
concern relating to it was more of a selective cutting 
concern. 

MR. LINDGREN: If I could have a moment, 
Madam Chair. 

Q. Just returning to your last sentence 
on page 2, you indicate that there's a medium that 
benefits both wildlife and other forest users. 


Would you agree with me that this is an 


indication that harvest does not mimic natural 


disturbance from a wildlife perspective, from a pure 
wildlife perspective? 

DR. EEDY: A... Thats wasnrt.realdyewhat 1 
was indicating. I think what I was really leading to 
is the kin@ of thesis) which Dr packeuy emus 
presenting in that exhibit that we just looked at 
previously, which I seem to have lost. 

MR. CASSIDY: The skinny one. 

DR. EEDY: Yes, the skinny one? 

MR. MARTEL: Would you like it back? 

MR. EEDY. 3 sLn Ghnatwon 


MR. CASSIDY =) oeMraMarle leis eqoing to 
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give you back his copy. 

DR. EEDY: I know I've got it somewhere 
in there. I think my understanding of this paper is, 
he is saying that one has to accommodate both the 
values of the timber industry and of the wildlife and 
come to a method which is less constraint oriented and 
more management oriented, which is going to help both. 

Q. Well, we will return to that whole 
issue tomorrow, but perhaps we can finish off today by 
asking you about the great gray owl which, I 
understand, does occur within the boreal forest; 
correct? 

AC Lee nO tm eVOUNKNOW  lecanayen tO 
really check on that because I'm not highly familiar 
with that particular species. 

Q. Okay. And just the final question on 
the size of harvest, have you studied the actual 
impacts from large area or large scale clearcutting on 
wildlife or wildlife habitat? 

ee OCnerethaneinetneriaterature, no. 9 
haven't done field studies on actual impacts of large 
area clearcutting. 

I have looked at resulting habitat in 
those areas and from my understanding of wildlife needs 


I certainly give, you know, an educated conclusion as 
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to what some of the effects would be, but I haven't 
studied them. 

Q. Okay, thank you. 

MR. LINDGREN: This would be an 
appropriate time, Madam Chair. 

MADAM CHAIR: Thank you, Mr. Lindgren. 
What time shall we tell Mr. Hanna to be prepared to 
start tomorrow? 

MR. LINDGREN: At the morning break at 
the earliest, but he may in fact get called between the 
morning break and noon depending on the progress. 


MADAM CHAIR: We will adjourn until 8:30 


tomorrow morning. 


~--Whereupon the hearing was adjourned at 5:00 p.m. to 
be reconvened on Wednesday, June 6, 1990 commencing 
at  6:30Tacn. 
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